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Frequency-Modulation radio reception is virtually free from 


FM Radio—another world 


in listening pleasure! 


It’s as though the orchestra were right 
in the room with you—and the room 
suspended in the silence of space. When 
you listen to music over RCA Victor 
FM, you hear FM at its finest. 

Natural static interference ordinarily 
caused by thunderstorms does not mar 
FM radio reception. You are in a differ- 
ent, new world of utter quiet where you 
hear only the lifelike music. Moreover, 
you enjoy the same perfect reception 
day or night. 

The vast experience, research and 
skills at RCA Laboratories, such as 
aided in the development of RCA Victor 


FM, are constantly applied to all RCA 
products, so that each one is always at 
the top of its field. 

And when you buy anything bearing 
the RCA or RCA Victor name—whether 
it’s a radio (standard, or FM, or both), 
a television receiver, Victrola radio- 
phonograph, a phonograph record or a 
radio tube, you know you are getting 
one of the finest of its kind that science 
has yet achieved. 

Radio Corporation of America, RCA Building, 
Radio City, New York 20... Listen to The 
RCA Victor Show, Sundays, 2:00 P.M., East- 
ern Time, over NBC, "Victrola" T.M. Reg. U. S. Pat. Of. 


natural static—even thunderstorms do not interrupt, 


Continue your education 
with pay—at RCA 


Graduate Electrical Engineers: 
RCA Victor—one of the world’s 
foremost manufacturers of radio 
and electronic products — offers you 
opportunity to gain valuable, well- 
rounded training and experience 
at a good salary with opportunities 
for advancement. Here are only 
five of the many projects which 
offer unusual promise: 

® Development and design of radio 
receivers (including broadcast, 
short wave and FM circuits, televi- 
sion, phonograph combinations). 
@ Advanced development and de- 
sign of AM and FM broadcast 
transmitters, R-F induction heat- 
ing, mobile communications equip- 
ment, relay systems. 

®@ Design of component parts: such 
as coils, loudspeakers, capacitors. 
® Development and design of new 
recording andreproducing methods. 
® Design of receiving, power, gas, 
cathode ray and photo tubes. 


Write today to National Recruiting 
Div., RCA Victor, Camden, N. J. 
Also many opportunities for 


Mechanical Engineers, Chemical 
Engineers and Physicists. 


RADIO CORPORATION of AMERICA 


Yesterday it was sufficient to call yourself simply 
an Electrical, Mechanical or Chemical Engineer. 
But today we think in terms of specific functions 
performed . . . such as research, design, develop- 
ment or application engineering. For example, 
Westinghouse employs: ~ 29 


RESEARCH ENGINEERS... 
to investigate physical laws to extend scientific 
knowledge—or applied research to solve specific 
manufacturing problems, develop new apparatus. 


DESIGN ENGINEERS... 
to design all types of electrical apparatus to meet 
new or specialized requirements. Such work involves 
not only the writing of mechanical and electrical 
specifications but the selection of materials, manu- 


facturing processes and many other functions. 


DEVELOPMENT ENGINEERS... 
to evolve the desired product in physical form; to 
steer the product through infancy until it is a 
success. 


APPLICATION ENGINEERS... 
to analyze new projects, recommend needed equip- 
ment; and to decide what type of apparatus will do 
the best job for the customer. 


SERVICE ENGINEERS... 
to direct installation and repair at the customer’s 
plants; to handle emergency breakdowns. —_ G-10003 


These are but a few of the many oppor- 
tunities for engineers in the electrical field. 
There are many others—in sales or manu- 
facturing at Westinghouse. Begin plans for 
your future by sending today for your free 


copy of ‘Finding Your Place in Industry.” 


Westinghouse 


PLANTS IN 25 CITIES... OFFICES EVERY WHERE 
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To obtain copy of Finding Your Place in Industry, consuit 
Placement Officer of your university, or mail this coupon to: 


The District Educational Coordinator 
Westinghouse Electric Corporation 

20 N. Wacker Drive, P.O. Box B, Zone 90 
Chicago 6, Illinois 


Name_ : Ad 
College_ a ee Course__ 2 

Address = Pepe fe 

City_ Behrens State 0-8 
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New Developments: a0 2+» 


Concrete Building Floors 
Poured from Top 


The new method, Mexican style, of 
concreting floors is to build from top 
floor to ground. It involves descending 
slab forms suspended by steel rods and, 
unbelievable as it may seem, is actually 
more convenient in construction. 


In addition to being able to work 
under the protection of the previously 
poured floor, it has been found that 
this method cuts slab construction time 
to one-third the usual and results in a 
20 per cent saving in slab costs. Tried 
in Mexico, it has shown that a building 
could be built at the rate of one floor 
every two days. 

“Easy erection and stripping give the 
one-piece slab forms an unusually long 
life, which has run as high as 30 re- 
uses,” according to Construction Meth- 
ods. ‘‘Forms are stripped and re-erected 
by slacking off the suspending rods and 
lowering the panel one story, a proced- 
ure so simple that for 10,000 square 
feet of floor slab only six to eight hours 
elapse between the start of the strip- 
ping operation and the completion of 
the next pour.” 


New Optical Instrument For 
Diagnosing Glaucoma 


Thanks to a new diagnostic instru- 
ment, smaller than the human eye istelf, 
glaucoma sufferers may for the first time 
be assured of thorough diagnosis. 

A tiny device known as the Allen 
Gonioscope permits routine gonioscopic 
examination of the eye for thorough 
diagnosis, observation, and planning of 
eye surgery. It is particualrly useful in 
the study of glaucoma which causes 
more blindness than any other eye dis- 
ease. It is also used for other clinical 
studies such as trauma, inflammatory 
processes, pigmentary anomalies, and the 


like. 


The ingenious device was developed 
by a Bausch & Lomb Optical company 
scientist from a design of Lee Allen, 
University of Iowa, overcoming a prob- 
lem that confronted eye doctors for 
many years. Previously it was practically 
impossible to see into the part of the eye 
that is vital in diagnosing glaucoma, 
because light reflects from the ‘‘glassy”’ 
surface of the eye, obscuring the inter- 
ior portion. 


Z 


The instrument’s small, precision op- 
tical prism, held against the eye itself, 
re-directs the light and enables the eye 
doctor, aided by a slit-lamp microscope, 
to see “around” the cornea and into the 


—Bausch and Lomb 


The Allen gonioscope 


channels where the disease occurs. The 
prism, mounted in a small plastic specu- 
lum, is rotatable so the entire corneal 
area may be easily examined. 

A limited number of gonioscopes have 
already been produced and are being 
shipped to ophthalmologist and leading 
teaching institutions. More are being 
manufactured, but it is a slow process 
to produce precision surfaces on a prism 
which must necessarily be so light in 
weight. The entire instrument weighs 
less than one-tenth of an ounce. 

That factor was one of the most diffi- 
cult problems to overcome. The entire 
instrument had to be light enough to 
fit into the eye like a contact lens and 
be held in place solely by the patient’s 
eyelids. Suspended within the plastic 
speculum by fine spring wire, the prism 
can be moved by hand around the en- 
tire corneal area by means of a small 
rotation pin. 


Fault Detector 


Able to spot holes or imperfections 
as small as .003 in., a new device, the 
fault detector, inspects paper, sheet rub- 
ber, sheet mica, varnished cloth, and 
various plastic materials. Quick inspec- 
tion is possible with this device which 
can perform at high speeds. 


Operating on the principle that pa 
and other sheet materials have m 
electrical resistance than air holes 
certain foreign particles in the m: 
rials, the detector, by means of an e 
trode assembly, applies an  adjusta 
voltage to the material under test. 1] 
material resists passage of curr 
through its thickness, while holes 
various imperfections will let the ¢ 
rent through and indicate a fault 
the material. 

An electronic circuit then swings i 
action. It detects the passage of curr 
through the paper and amplifies si 
current to a strength whereby a bel 
made to ring or a light to flash in wa 
ing. It may also actuate equipment 
eliminate the particular, faulty sect 
of material. 


Gyro-Glider 


What’s a G-E “Gyro-Glider ?” 
a wingless craft. It weighs 120 pour 
It's flown by means of two, nine-f 
rotating blades atop the craft. It 
equipped with a tricycle landing ge 
All this adds up to the fact that 
“Gyro-Glider” is an autogyro with 
a power source. 

Here are some facts about its r 
formance: 

The ‘“‘Gyro-Glider” is capable of | 
ing nearly 300 pounds in addition to 
own weight. It requires a landing fi 
of not more than 60 feet in diameter 
can be steered within limited range : 
land on any spot of the pilot’s cho 
It can be towed by airplane and relea 
from various altitudes like a stand: 
glider. It has a descending speed 
than that of a parachute. 

The rotating blades, with a total 
ameter of 18 feet, can be easily remo” 
so that the ““Gyro-Glider”’ can be tra 
ported from home to airport in the r 
of a station wagon, which can also se 
as its towing agent. 


Machine Tool Guards 


Operators of machine tools such| 
lathes, shapers, grinders, etc. can be £ 
tected from flying particles and oil. 7 
lathe and wheel guard gives a full vis 
at the point of operation through a} 
placeable, tough plastic window, cur| 
to permit over-all work inspect! 
mounted in an all-metal frame. 

The guard moves with the compor 
rest, providing constant protect 
throughout the operation. 


THE TECHNOGRAI 


This message originally appeared in the Trenton (New Jersey) Times Advertiser. 


WHAT DO YOU SEE IN YOUN NETGHBOR 2 


Aanufacturers of Wire Rope and Strand ° Fittings * Slings * Aircord, Aircord Terminals and Air Controls ¢ 
lectrical Wire and Cable * Hard, Annealed or Tempered High and Low Carbon Fine and Specialty Wire, 
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RENTON BY ORIGIN is a crossroads—a community of people drawn together from 
the four corners of the earth by any one of a number of attractions. 


Being a part of this growing neighborhood is a responsibility, for its interests are your 


interests —its friends, your friends—its enemies, your enemies. 


There was a time when cities like Trenton were protected against attack by great walls 
and strong gates. Today’s assailants cannot be kept out by such primitive methods. 
They come into our midst like invisible Trojan horses, and their only weapons are 


theories and glib tongues. 


Disguised as friends, they reveal themselves only after they have assembled enough 
followers to attack from within; when it is too late for us to do anything about it. 


Their methods are simple: They work with us, agree with our ideals, and sympathize 
with our troubles. When they have won our confidence, when they have succeeded in 
getting themselves appointed to committees, and elected to offices...they turn upon us. 
Like the amiable tourists, who suddenly donned enemy uniforms, during the last war, 
they attack when we least expect it...when we are helpless against them. They usually 
begin by labeling our time-tried leaders with names which insure their downfall—but 
which describe the intruders best—and having succeeded in ousting our leaders, they 


take over. 


Is it too late to do what stone walls and strong gates could not do? Do we want these 
dangerous men in our country, in our clubs, in our unions, in our businesses and in 


our government? 


Let the man who wants to hold office identify himself. Let the man who wants to live 
with us and work with us, reveal his purpose. Let the man who wants to have a voice 


in our affairs, disclose his ambitions and ideals. 


It is our duty to know our neighbors. We only can trust them when we do. “Good 
fences make good neighbors” and good neighbors make good cities—good governments 


— good unions— good businesses — good citizens. 


JOHN A. ROEBLING’S SONS COMPANY 


TRENTON 2, NEW JERSEY 


Ski Lifts * Screen, Hardware and Industrial Wire Cloth * Lawn Mowers 


Suspension Bridges and Cables * Aerial Wire Rope Systems 
Flat Wire, Cold Rolled Strip and Cold Rolled Spring Steel 
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Last month in this space the develop- 
ment of nylon was traced from a funda- 
mental research study on linear polymers 
to the first synthetic organic fibers, the 
superpolyamides. This installment deals 
with the complex manufacturing re- 
search problems that followed. 


From the start there were obstacles 
to the production on a commercial scale 
of the ‘‘66”’ polymer—so named because 
the adipic acid and hexamethylenedia- 
mine from which it is made have six 
carbon atoms each. 


Although adipic acid was being pro- 
duced in Germany, it was necessary to 
develop anew process to meet conditions 
at Du Pont’s Belle,W.Va., plant, where, 
because of the catalytic technique in- 
volved, it was decided to make this 
intermediate. Hexamethylenediamine 
was only a laboratory curiosity, and a 
process for its commercial production 
had likewise to be worked out. Fortu- 
nately it was found that the diamine 
could be made from adipic acid by new 
catalytic processes. The results of these 
investigations may be summarized as 
follows: 


Charging experimental condensation polymers 
to a spinning machine for evaluation: O. C. Wet- 
more, Ph.D. Organic Chemistry, New York Uni- 
versity "44; D. A. Smith, B.S. Mechanical Engi- 
neering, Purdue '40; C. O. King, Sc.D. Chemical 
Engineering, Michigan '43, 


Studying the distillation of new intermediates 
for condensation polymers: T. J. Dickerson, B. S. 
Mechanical Engineering, Virginia '43 and E. E. 
Magat, Ph.D. Organic Chemistry, M.I.T. "45. 


H2 02 
CesHe —> CeHi2 —> (CH2)4(COOH)2 


Benzene Cyclohexane Adipic Acid 
+NH3 

—> H2 

=-H,0 (CH2)4(CN)2 —> (CH2)6(NH2)2 


Hexamethylenediamine 
(CH2)4(COOH)2 + (CH2)6(NH2)2 —> 
Adipic Acid Hexamethylenediamine 
[HOOC(CH2)4COOH....NHz2 (CHz)6 NHa]x 
Nylon Salt 


[....CO(CHz) 4CONH(CHg) gNH....]x 
A Nylon Polymer 


Adiponitrile 


The synthesis of intermediates was 
only part of the problem. Nylon poly- 
mer was an entirely new material with 
properties different from any previous 
synthetic product. It provided the first 
example of spinning fiber from a molten 
polymer (m.p.263°C) and required en- 
tirely different techniques from rayon 
spinning. Information was acquired 
only by painstaking experimentation at 
each step. 


Manufacturing Process Outlined 


The process as finally developed for the 
manufacture of nylon and its fabrica- 
tion into yarn may be briefly outlined 
as follows: 


Nylon salt is heated in an autoclave 
with addition of stabilizers to control 


More facts about Du Pont—Listen to “Cavalcade of America,” Mondays, 8 P.M. EST, on NBC 


molecular weight and viscosity. A long- 
chain linear polymer is formed with a 
molecular weight of 10,000 or higher. 


The melt is converted to solid chips 
that are later re-melted and extruded 
through a spinneret to form filaments 
at a speed of 2,500 feet a minute. The 
filaments are then drawn out to about 
four times their original length in order 
to develop the desired textile qualities 
characteristic cf nylon. 


These operations sound simple 
enough, but some of the problems en- 
countered were extraordinarily difficult. 
For example, a specially designed grid 
for melting the polymer was necessary 
because of the poor thermal conductiv- 
ity of the polymer; pumps had to oper- 
ate at 285°C with only polymer as a 
lubricant; special abrasion-resistant 
steels that did not soften or warp at 
285°C were necessary; the spinning as- 
sembling required radically new engi- 
neering developments to produce the 
necessary fiber qualities. 


All of these chemical, physical and 
mechanical engineering problems had 
to be solved and dove-tailed into a uni- 
fied process before manufacture of ny- 
lon could be undertaken. In all, about 
230 technical men and eight manufac- 
turing and staff departments share the 
credit for making nylon the important 
part of American life it is today. 


Questions College Men ask 
about working with Du Pont 


WHAT ARE THE OPPORTUNITIES 
FOR ENGINEERS? 


Most openings at Du Pont are for chem- 
ical and mechanical engineers, but op- 
portunities are also available for indus- 
trial, civil, electrical, metallurgical, 
textile, petroleum and other engineers. 
Practically all types of engineering are 
required in the work of the ten manu- 
facturing departments as well as in some 
of the staff departments. Write for the 
booklet, ‘“The Du Pont Company and 
the College Graduate.’’? 2521 Nemours 
Bldg., Wilmington 98, Delaware. 
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OUR COVER 


View of the University power plant located on south campus. 
The cooling tower can be seen on the lower right side. 


—Gene Robinson 


FRONTISPIECE 


The Grand Coulee dam. In 1941, the hydro-electric plants 
furnished 30 per cent of the 168 billion kw.-hrs. of energy used 
in the United States. According to reliable estimates, this 51 bil- 
lion kw.-hrs. represents only 23 per cent of the potential hydro- 
electric resourses of our country. (Westinghouse Electric Co.) 
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reosote Treatment of Wood 
V \on-Pressure Methods 


by Jerry Mathews, M.E. °17 


Results of tests on the effectiveness 
various non-pressure processes used 
the treatment of wood with creosote, 
rried on between 1922 and 1943, by 
verett E. King, retired professor of 
ilway civil engineering at the Univer- 
y of Illinois, were reported recently 
a manuscript for publication as a 
lletin by the University of Illinois 
igineering Experiment station. 
Since most timbers not destroyed by 
echanical wear eventually fail by de- 
y, the prevention of decay is important 
t only to railroad and power commu- 
cation companies, but also to farmers 
id others employing wood for construc- 
yn purposes. 
Mr. King pointed out in his manu- 
ript that “decay is the result of fungus 
id bacteria growth in the fibers of the 
ood—the fungus being a thread-like 
rasitic plant that feeds on the struc- 
ral elements in the walls of the wood 
Ils. As this plant grows from cell to 
ll, it dissolves these elements, prin- 
pally cellulose and lignin, for its own 
od supply, thereby breaking down the 
ructure of the wood, leaving a brown- 
1 incoherent residue called decay.” 


Four things necessary for the growth 
fungus are air, warm temperature 
nditions, food( structural elements), 
id moisture. Moisture can be con- 
olled to a limited extent and it might 
possible to control surrounding tem- 
ratures if a specimen were to be 
aced in a regulated atmosphere, but 
€ most economical procedure to pre- 
mt decay is to poison the food supply. 
reosotes, by-products in the distillation 
bituminous coal, make excellent pre- 
rvatives not only because of their 
xic effect on fungus, but also because 
ey are neither highly volatile nor solu- 
e in water. The latter is important 
cause it prevents leaching of the pre- 
rvative through the porous constituents 
the wood. 
The particular field chosen for these 
sts was limited to a study of the pre- 
ntion of decay in the sap wood of 
dar butts (those parts of such timbers 
posts and poles placed underground). 
he timbers selected for the tests were 
orthern White cedar (Thuja Occi- 
ntalis), commonly used for pole and 
ncing purposes. Before this test was 
uted, it was known that non-pressure 
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These results on the various non- 
pressure creosote treatments of 
wood, compiled from tests con- 


ducted over a period of 20 years 
by Mr. E. E. King, and recently 
published in an Engineering Ex- 
periment station bulletin are here- 
with presented in condensed form 
for those interested in the use of 
wood for construction purposes. 


treat the specimen to the center, a pro- 
cess that would probably involve pres- 
sure treating in order to make the creo- 
sote reach the innermost part. 


One hundred eighty seasoned speci- 
mens varying from 3.5 in. to 7 in. in 
diameter, were bought for the test start- 
ed in 1922. Each specimen was cut in 
half, one-half being treated and the 
other half left plain as a check, and 
all pieces were numbered. Of those 
posts treated, the entire surface was ex- 
posed to the preservative; but to study 
the effects of slope across the top, some 
of the tops were cut at 90°, some at 
6i.0%, alld some at: 4) 4 Int L923. an= 
other set of tests was begun, using the 
same number of posts and the same 
processes as before, but some of the 
pieces were incised (punctured), the 
purpose of the incisions being to open the 
sapwood and permit a deeper penetration 
of the preservative without seriously 
weakening the structure of the wood. 


VER ee 


King 


The University test lot in which poles were set in groups of three 
rows—two treated and one untreated 


processes for treating timber serve best 
on well-seasoned wood with a_ porous 
shell because the decay preventative can 
readily penetrate the outer fibers and 
form a seal against external agencies of 
decay. Likewise, it was known that most 
structural timbers, especially the harder 
and denser varieties, are most economi- 
cally preserved by pressure processes. 
Cedar, falling in the first class, is par- 
ticularly adaptable to non-pressure treat- 
ment because the heartwood of cedars is 
naturally resistant to decay. If, there- 
fore, the sapwood portions surrounding 
the heartwood can be treated by some 
non-pressure method, a considerable sav- 
ing can be realized in not having to 


A corresponding number of pieces were 
left untreated as before as a check on 
the value of the treatment. 

‘The moisture content was determined 
by cutting a 34-in. thick sample near 
the freshly cut portion, weighing it to 
the nearest 0.1 of a gram, and placing 
it in an electrically heated oven at a 
temperature slightly above the boiling 
point of water. After heating, the piece 
was again weighed and a constant dry 
weight was assured by heating and 
weighing several times. 

The grade of creosote used on the 
treated pieces for both tests was that 
especially for the surface treatment of 
wood—carbolineum or anthracene oil. 
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Four different methods of applying the 
creosote in both hot and cold conditions 
were used; namely, brushing, dipping, 
steeping, and the double-tank method. 
The methods of application are almost 
self-explanatory, but briefly: brushing 
involves merely applying the creosote, 
hot in some cases and cold in others, 
to the specimen by a brush similar to a 
paint brush; dipping involves immer- 
sion or several immersions (the amount 
of creosote absorbed increases with the 
number of immersions) in the preserva- 
tive from 5 to 25 min.; steeping re- 
quires that the immersion be from 4 hr. 
to 7 hrs.; and finally, the theory of the 
double-tank method is that after wood 
has been immersed for some time in hot 
preservative, the moisture and air ex- 
pand in the cavities of the cells so that 
when it is plunged into cold oil, the 
cells contract forming a partial vacuum 
in the process and allowing external air 
pressure to drive the creosote a little 
deeper into the wood. 

After a preservative application was 
made, the specimens were set 2% ft. 
into the ground in a small test lot fenced 
off for the purpose on University prop- 
erty. The two halves of each post, one 
treated and the other untreated, were 
set side by side to insure that they would 
be subjected to the same surrounding 
conditions. The condition of each post 
was observed every year until 1943 


TABLE -1 


Endurance Ability of Non-incised Posts at the End of 20 years 


Preservative Time in Treatment 


‘Treatment 


or Number of 
Applications 


Numbe: 
Serviceal 


Number 
Sound 


Number 
Treated 


Brush 


Cold 1 application 


Hot 1 application 


Cold 4 applications 


Hot 4 applications 


Dip 


Cold 5 minutes 


Hot 5 applications 


Cold 3 hr.-15 min. 


Hot 3 hr.-15 min. 


Steeping 


Cold % hour 


Hot % hour 


Cold 7 hours 


Hot 7 hours 


ON} ON ON ON | ONG ON OS) (Onl SO SOU EOS 
OO fe] Sy OOP OS lea earls Suey cS 
NID] FS] DO] BPD] WB] WKH] Ww] GH] dN] 


Double-tank 


Cold % hour 


Hot 34 hour 


Cold 14 hours 


Hot 4 hours 


ABE ball 
Endurance Ability of Incised Posts at the End of 20 years 
Preservative Time in Treatment Number Number Number 
‘Treatment or Number of ‘Treated Sound Serviceable 
Applications 
Hot 1 application 3 0 1 
Cold 1 application 3 0 1 
Brush 
Hot 7 applications 3 3 3 
Cold 8 applications 3 °) S) 
Hot 1 hr.-15 min. 3 Z, 2 
; Colda linea lSemin: 3 3 3 
Dip 
Hot 3 hr.-15 min. 3 3 3 
Cold 3 hr.-15 min. 3 3 3 
Hot % hour 3 aes 3 
; Cold % hour 3 3 $) 
Steeping 
Hot 7 hours $ 3 5 
Cold 7 hours AN er ste 3 
Hot 34 hour : 
Cold % ho 3 3 3 
Double-tank 2 eS - 
Hot 4 hours 
Cold 1 hour 3 3 3 


when it was necessary to remove all t 
samples. 

There are many conclusions that c 
be made from these tests, but the ti 
most important are the specific absor 
tion of creosote for the method of < 
plication used and the. effectiveness 
preventing decay by the application us 
Some of the results obtained from the 
data are shown in the accompanyi 
illustrations. 

Mr. King has pointed out that the 
are a number of factors that are inf; 
enced by the character of this particu! 
wood itself that must receive attenti 
in giving consideration to the effecti\ 
ness of certain treatments or in maki 
comparisons of different treatments. 
example, a large specimen with a re 
tively thin layer of sapwood will < 
sorb. less preservative (measured 
Ibs./ cu. ft.) than a small one with co 
paratively thick sapwood. In additic 
one having a high moisture content w 
absorb less than one with a lower mo 
ture content. Either of these fact 
might have a greater effect on the pet 
tration of the preservative than t 
temperature of the preservative _ itse 
It should be remembered in this cc 
sideration, also, that the specimen dia 
eter is an important factor which c 
be brought out by the following « 
ample. A 6-in. post 42 in. long that ce 

(Continued on page 36) 
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The Engineering Honoraries and Societies 


by Ed Witort, E.E.°49 and Tom Moore, E.E.°50 


LAS. 
Yn February 6, 1947, Mr. Frank 


», director of training at Chance 
ight Aircraft division of United Air- 
ft corporation, spoke to the members 
the I.A.S. on “The Future of the 
onautical Engineer.’ Mr. Coe, using 
company as an example, showed how 
aeronautical industry has recovered 
m the war boom. He stated that 
cording to a survey made by Presi- 
t Compton of M.I1.T., the demand 
aeronautical engineers will continue 
de heavy until 1950. After that time, 
supply and demand for aeronautical 
ineers will be back to normal.” 


Mr. Coe also explained how the 
ance Vought company organized and 
intained its engineering personnel. 
; talk was very interesting and en- 
itening to the members present. 

[he following officers were elected 
a meeting held on February 11, 1947: 
Donald Swanson, chairman; Jack 
“Guire, vice chairman; John Prodan, 
retary-treasurer. 


A.S.C.E. 


An enthusiastic group of seevral hun- 
d students, faculty, and guests were 
sent at the first meeting of the semes- 
on February 19. Mr. R. N. Ber- 
idoff, noted bridge engineer of Kansas 
y, addressed the chapter on the topic 
“Bridge Engineering as a Career.” 
stressed the importance of a per- 
’s interests and qualifications which 
prime considerations in choosing any 
ition. He pointed out that with pres- 
demands for both new construction 
| reconstruction, the opportunities in 
dge engineering are practically un- 
ited. At the conclusion of his talk, 
-- Bergendoff presented a series of 
les showing the various stages in 
ige construction. 
A second meeting on March 12 con- 
ed of a short business session followed 
a traffic safety film entitled “Screw 
ivers and Screw Jays.” 
Mfficers elected for the spring semes- 
are: James F. Halsey, president; 
Edward Sjunnesson, vice president ; 
lliam A. Randolph, treasurer; and 
arles R. Fago, secretary. 


A.LE.E.- I.R.E. 


‘aculty and student members were 
sent at a meeting held on February 
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20, for the election of officers to serve 
for the spring term. 

Ed Lovick succeeded Art Leininger 
as president. Other officers elected are: 
Don Dwyer, vice president; Dave Shef- 
ka, recording secretary and treasurer; 
Herm Koenig corresponding secretary 
for A.I.E.E.; and Chuck Steele, corre- 


sponding secretary for I.R.E. 


ETA KAPPA NU 


The officers of Eta Kappa Nu for 
the new term are: Dave Shefka, presi- 
dent; Pete Fenoglio, vice president; Jim 
Matt, recording secretary and treasurer; 
and Russell Hattis, corre- 
sponding secretary. 

A vote on a measure to 
start a chapter at the Uni- 
versity of West Virginia was 
taken and passed unanimous- 
ly. A discussion was also 
held on the number of men to be con- 
sidered for rushing, on the basis of the 
grades for last term. 


PI TAU SIGMA 


William P. Myers was elected presi- 
dent of Pi Tau Sigma, mechanical engi- 
neering honorary, at a recent meeting. 

Other officers are: David Locklin, 
vice president; Burt Bouw- 
kamp, recording secretary; 
Robert C. Kohncke, corre- 
sponding secretary; and Rob- 
ert Saar, treasurer. 

A committee consisting of 
Ed Bader, Ralph Behler, 
and Dave Locklin was ap- 
pointed to inspect the grade averages 
of potential rushees and to plan the 
smoker. 


TAU-BETA: PI 

The University chapter of Tau Beta 
Pi, engineering scholastic honorary, held 
its election of officers at an organiza- 
tion meeting March 5. 

The new officers are; 
William P. Springgate, pres- 
ident; Robert Krug, vice 
president; Harry Robbins, 
corresponding secretary; 
William Curtis treasurer; 
William Pelletier, recording 
secretary. 

After the election a com- 
mittee was appointed to look up the 
grades for last semester of the prospec- 
tive rushees. Springgate, Pelletier, and 
Paul Fenoglio comprise the committee. 


A.S.A.E. 


On February 11 the A.S.A.E. fea- 
tured as its guest speaker Professor W. 
L. Collins of the T.A.M. department 
of the University. Mr. Collins, speaking 
on “Investigation and Causes of Trans- 
verse Fissures of Railroad Rails,’ dis- 
cussed the research methods employed 
by the T.A.M. department and other 
research organizations to solve the prob- 
lems of rail failures. At the meeting the 
society also set tentative plans for an 
A.S.A.E. spring banquet to be held 
sometime in May. 

“What Does Quality Control Mean 
to the Engineer?” was the theme of the 
guest speaker, Professor J. A. Henry, of 
the Mechanical Engineering department 
and a member of the American and 
State Quality Control organization, at 
the meeting held on February 25, 1947. 

Mr. Frank Andrew, Extension Spe- 
cialist of the agricultural engineering 
department, lectured on “Current Ap- 
plication in the Field of Rural Electri- 
fication” at the meeting of March 11, 
1947, 

Following is a list of the officers 
serving for the spring term: W. A. 
Petersen, president; Albert Rust, vice 
president; William Fletcher, secretary; 
Norman Slack, treasurer; and Leo Stoe- 
ber, program chairman. 


A.1.Ch.E. 


Professor E. W. Comings, chairman 
of the committee on student chapters of 
the parent organization, and a member 
of the faculty, presented a brief discus- 
sion concerning the annual contest prob- 
lem and functions of the institute at 
the first meeting of the A.I.Ch.E. of 
the spring semester. 

It was decided to have a smoker in 
order to acquaint men registered in 
chemical engineering activities and to 
introduce them to faculty and fellow 
students. The smoker, held in the fac- 
ulty lounge of the Illini Union on 
March 3, was very successful. 

The following men were elected to 
serve as officers for the current semes- 
ter: Paul Stavenger, president; Don 
Hornbeck, vice president; Dick Divil- 
biss, treasurer; and Ralph Harris, Jr., 
secretary. 

At the meeting held on March 19, 
Mr. C. W. Selheimer, of the United 
States Rubber company, spoke on vari- 

(Continued ou page 32) 


Hlectrical Research Program 


At the present time a large expan- 
sion is being made in research facilities 
of the electrical engineering department 
of the College of Engineering commen- 
surate with the development under gov- 
ernment sponsorship of a nation-wide 
program of electronic research. Con- 
tracts for three specific studies, of which 
one is of a confidential nature, are al- 
ready underway. The other two are 
responsible for the development of wide- 
tuning-range magnetrons and for wide- 
tuning-range klystrons in the frequency 
range of 500 mc. to 13,400 me. 

Under the direction of thirteen of 
the electrical engineering staff are six- 
teen part-time students, both graduate 
and undergraduate, and twelve non- 
academic personnel, working under con- 
tract on different divisions of the wide- 
ly varied projects being carried on. This 
student participation brings valuable, 
practical experience with unusually good 
facilities which are not normally avail- 
able at technical schools elsewhere in 
the United States. The students per- 
form all of the various operations from 
basic engineering design considerations, 
through drafting, machine tool work, 
and assembly of parts, to pumping and 
testing so that they become acquainted 
with all of the various techniques and 
arts involved in the design and con- 
struction of electron tubes. This combi- 
nation of engineering practice with their 
normal college work is an almost ideal 
arrangement from an educational point 
of view. The presence on the staff of 
several people from some of the larger 
research laboratories with industrial ex- 
perience on these types of tubes insures 
that the program will be well directed 
and that students working along these 
lines will become acquainted with the 
latest stages of development of such de- 
vices. 

Because of the specialized nature of 
the research projects now being con- 
ducted, it would be difficult in the short 
space of the present article to describe 
this work in detail. An attempt will be 
made, however, to give a bird’s-eye-view 
of some of these problems. 


Developing the ‘Maggie’ 


Three types of magnetrons are in 
process of production and _ testing. In 
spite of the tremendous advances made 
in the design and construction of mag- 
netrons during the war, there is con- 
siderable interest in the development of 
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By Francis Green, E.E.°48 


This is the-second of three arti- 
cles dealing with the current 
research effort of the electrical 
engineering department. In_ this 
article the Technograph presents 
some of the fields of investigation 
in the magnetron and_ klystron 
development and also a glimpse 
at the electron tube laboratory . 
now under construction. The au- 
thor wishes to thank Mr. R. D. 
Gordon and Dr. H. L. Van Velzer 
for the information presented in 
this article. 


tubes to supply continuous-wave oscilla- 
tions over a wide tuning band of fre- 
quencies for use in low-power applica- 
tions on the order of one watt. These 
tubes are based on principles which have 
been very successfully applied to mag- 
netrons tuning over narrow bands of 
frequencies, or which operate at much 
lower frequencies. In particular, appli- 
cations include test oscillators, local os- 
cillators in microwave receivers, and 
signal generators. 

There is a great deal of discussion 
upon the nomenclature of the different 
tube types. Besides the popular distinc- 
tion with reference to loading method, 
classification often distinguishes between 
the so-called “negative-resistance”’ and 
the “‘transit-time”’ types, and occasional- 
ly delineation is made according to mode 
of operation. In design, the attack of the 
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problems involved now depend up 
how the power is to be extracted fr 
the tube, by coaxial line or by tun 
lecher line. The tube evolved by P, 
fessor J. IT. Tykociner is tuned 

sliding the transmission line inside t 
tube itself. Thus, the frequency of | 
cillation is determined by a fixed, re 
nant cavity at one end and a tunal 
lecher wire system at the other end, 
coaxially-tuned type of magnetron | 
cillator has been developed by Mr, 

R. Bloom. Another approach along si 
ilar lines to a widely tunable tube |} 
been made by Mr. R. Gordon in t 
form of a tube which operates on a d 
ferent mode from the others in that 
is a transit-time oscillator of the fi 
order and appears in the form of 
helix, which will be briefly elaborat 
upon presently. 

An example of basic working eq 
tions followed in the execution of 
idea are 
(1) mndAH > 60,000 or nAH = 60,0 
where » is the number of anode van 
A is in centimeters, and /7 is in gauss 
and 
(2) nV /D?H = 3060 
where J’ is anode voltage in volts, a 
D= (D,2— D.?)* the root me 
square diameter of the anode a 
cathode elements in inches. When ¢ 
constant of equation (1) is approach 
from above, the efficiency falls off r 
idly; and below 60,000 the tube will 
longer oscillate. Practically, a_ val 
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E. Department 


Helix Type Magnetron—Left: Partially completed; Right: Drawing 
with shield removed to show anode vanes 
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—E. E, Department 
Diagrammatic sketch of co-axially 
tuned magnetron 


round 20,000 insures stability and high 
ficiency. 

The simplest split-anode magnetron 
as two anode vanes located at the volt- 
ze loop of the line, with a fixed induct- 
nce, voltage node inside the envelope, 
nd the tunable line, oppositely placed, 
xtending through the glass. Water- 
poling is simplified over its prototype 
y use of the internal inductance loop. 
or such desirable characteristics as 
nall field strength and low wavelength, 
Nn increase in the number of vanes is 
wandatory. It had been discovered sev- 
ral vears ago by Dr. D. A. Wilbur of 
reneral Electric research laboratories 
vat the introduction of a “‘neutrode,” 
ttached to the voltage node of the fixed 
iductance, performed the function of 
creasing the effective number of vanes. 
nother advantage of this innovation is 
1) the reduction of back-heating of the 
athode due to electron bombardment. 


The average tube can thus far be 
mined over a frequency range ratio of 
ss than two to one. At present one 
lagnetron gives promise of a very wide 
ming range of three to one, but it is 
ery critical in its operation. Work on 
lis type of tube is currently being di- 
scted toward decreasing its critical na- 
ire. Tuning band limitations are sub- 
ct chiefly to inefficiency at the low- 
‘equency end and to a tendency to 
yange mode when loaded; and at the 
igh-frequency end, it is subject to high 
ne losses. Magnetic field misalignment 
srsus efficiency characteristics of nega- 
ve-resistance types of tube allow a rela- 
vely large, maximum deviation of 
- 7.5°. Here again, as in a transit-time 
‘pe, best performance occurs at the 
nallest deviation obtainable practically. 
Before any newly-developed tube is 
racuated, degassed, and sealed, it is 
‘old tested’? to determine its natural 
equency of oscillation. After comple- 
on of a tube, a number of “hot” tests 
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are made to determine oscillation fre- 
quency range, moding (tendency of the 
tube to spontaneously change its mode 
of operation), power output (by an in- 
genious salt-water calorimeter method ), 
efficiency, and pulsing characteristics. 
Along with the magnetron develop- 
ment itself is considerable experimenta- 
tion with means of making accurate 
measurements of extremely low-power 
output at super-high frequencies. 


The Klystron Endeavor 


The klystron program is also directed 
toward increasing the frequency of these 
devices into a region of the frequency 
spectrum that has so far not been ade- 
quately covered. At the present time this 
project requires principally the develop- 
ment of new tube construction tech- 
niques. Because of the greater refine- 
ment in processes required for these 
tubes, most of the effort, until recently, 
has been directed toward the construc- 
tion of actual tube types. Vhe availa- 
bility of the new laboratory will greatly 
facilitate this program. Also it might 
be mentioned that an electron gun of 
increased efficiency may soon be a real- 
ity by virtue of the utilization of equiva- 
lent electrostatic fields laid out in mag- 
nified: form in a water tank that can 
be probed most easily. 
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A) Basic THEORETICAL TYPE 


nee 

Schematic representation of split- 

anode magnetrons with Lecher 
wire tuning 


Department 


Recognizing the need for more ade- 
quate laboratory facilities, the Univer- 
sity has set aside the use of the south 
wing of the Electrical Engineering An- 
nex for the installation of an ultra- 
modern, electron tube research labora- 
tory. This laboratory will require the 
construction of eleven new rooms in the 
space recently occupied by a large lec- 
ture hall, and will utilize the existing 
rooms in the basement of this wing. Ap- 
proximately one-half of the first floor 
area will be air conditioned; a very com- 
plete air-conditioning unit occupying 
space in the basement and attic will 
maintain nearly ideal temperature, hu- 
midity, and dust conditions in these 
rooms. Provisions are being made for 
an additional installation of activated 
charcoal for the removal of sulphur 
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Typical. reflex klystron with reso- 
nant cavity tuning 


compounds from the air, in the event 
that the normal precipitron type of air 
filter proves inadequate in Urbana. A 
light, monochrome linoleum, and either 
a gelatinized entrance floor or electric 
shoe dusters are added precautions made 
in anticipation of eliminating cathode 
“poisoning” and further maintenance of 
general cleanliness. An unusually high 
level of illumination will be provided 
throughout the laboratory. 


Modern Machine Shop 


The electrical engineering depart- 
ment has an exceptionally well equipped 
machine shop for the production of test 
equipment and_ special machine parts. 
Occasionally tolerances of +.0001 in. 
are required, thus it will be necessary to 
have an additional parts-preparation 
room in the new laboratory where some 
of the machine techniques and operations 
peculiar to the design of electron tubes 
can be carried on in a relatively dust 
and grease free environment. This room 
will be equipped with a large, wet sur- 
face grinder, a 20-ton hydraulic press 
for hubbing operations, a Do-All band 
saw, two milling machines, several 
lathes, a shear, a foot press, rolling mills, 
and other specialized equipment for fab- 
ricating sheet metal parts. Besides build- 
ing actual tube components, the instru- 
ment and toolmakers working in this 
room will have to design and make all 
dies and jigs needed for the manufacture 
and assembly of vacuum tube parts. 

An adjacent heat-treating room will 
house several furnaces for annealing and 
tempering metal parts and for the re- 
moval of metal oxides from tube parts 

(Continued ou page 32) 


At 


Engineering Students Irom 
Around the World — 


By Barbara Schmidt, C.E.°48 


China 


In her recent history China has suf- 
fered many hardships and_ setbacks. 
Every time that it looked like China 
was about to take her place among the 
leading industrial nations of the world, 
a war, depression, flood, or drought 
came along and destroyed much of the 
progress that had been made. At the 
present time, China has many obstacles 
to overcome. Of prime importance are 
the political and financial situations. 
Only until China has an efficient and 
world-recognized government can any- 
thing be done to stabilize her financial 
status. 


After this has been accomplished, a 
new and better communication system 
can be developed. Then the way will be 
open to really develop the potential 
wealth of the country. More dams are 
needed to prevent floods and drought, 
and develop power. The harnessing of 
the great Yangtze river offers many pos- 
sibilities in development along this line. 
Efficient and economical methods of 
manufacturing are needed. Farm meth- 
ods must be brought up to date. Many 
cities must be rebuilt and sewerage sys- 
tems installed. Above all, a public school 
system is needed desperately if China 
is to become a prosperous country. 


The majority of the population is 
concentrated around Shanghai and 
Southern China, while Western China 
is inhabited by a comparatively small 
number of people. Western China is a 
barren, mountainous, and desert region 
and has very few natural resources 
of economic value. This territory could 
be made to accommodate more people 
if the engineers help Mother Nature 
along. 

The weather in Northwestern China 
ranges from esmi-arid to arid. In the 
semi-arid regions, irrigation is very help- 
ful to the growth of grains. In the arid 
regions, irrigation is absolutely neces- 
sary for agricultural planting. Conse- 
quently, the ancient people in the North- 
west built a great number of canals to 
irrigate their farms, but the art of irri- 
gation has been inherited without im- 
provement for two thousand years. The 
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irrigated territories may be subdivided 
into five regions. 


Shen-kan Basin : 


The Shen-kan basin lies in the south- 
eastern region including the Shensi prov- 
ince and a part of Kansu province. The 
average annual precipitation is about 
twelve inches and the depth of water 
required for the growth of wheat is also 
twelve inches in its growing period. 
Most of the present irrigation works 
belong to the gravity-flow canal system, 
but there are some auxiliary methods 
such as lifting water from wells by ani- 
mal power or lifting water from rivers 
by ancient water wheels. 

Recently canals of modern practice 
were built. At first some of the old, con- 
servative farmers objected to the new 
projects until they found that the new 
canals were better than the old. The 
opposition to the building of new canals 
was thus gradually reduced. Unfortu- 
nately, the progress was much retarded 
during the war. 

In this region, the troublesome prob- 


lem is the conservation of land a 
water rather than irrigation itself. T 
top-layer of soil is mainly lost. It 
easily eroded and washed away, causi 
the high silt content in the Yello 
river. 
Kansu Corridor 

If we go further to the interior, the 

is a link between the Shen-kan_ bas 


—K. C. Kuo 
1. Shen-kan basin; 2. Kansu corrido 
3. Sinkiang oasis; 4. The Great ben 
5. Tsinghai plateau 


and the desert called the Kansu cor 
dor. The length of the corridor is abo 
500 miles, and its width varies fro 
fifty to 100 miles. It is formed by para 
lel ranges of mountains running nort 
west to southeast. The southern mou 
tains are famed as the Nan-shan, Seu 
mountains, or more properly the Ch 
lien mountains. The ridges of the 
mountains are above the snow-lin 
Their average altitude is more thz 
13,000 feet and that of the princip 
summit is about 18,000 feet. It is tl 
divider of the Yellow river and inlar 
rivers. The northern mountains are rel 
(Continued on page 22) 


2; 
Chinese students—Front row: C. S. Yen, H. C. Hu Professor C. L. Tsen 
Oe AG Sy. F aan Sr i cenit g, 
W. N. Lo, W. H. Chen, W. M. Chen, J. L. Ma; Back row: M. T. Chang, 
K. C. Kuo, C. Tao, T. C. Wu, W. Foin, M. Lee, C. Lee, C. H. Lin 


Tin-Boo 
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ndia 

India constitutes one-fifth of the 
orld population. With its natural re- 
yurces and gigantic population it is not 
rong to say that India will play an 
nportant part in the coming world 
vents. There are some of the best iron 
re deposits at Raniganj and in central 
ndia. Tata Steel company may be com- 
ared to any of the best concerns in 
‘on and steel. India also has the largest 
langanese deposits and a monopoly in 
ate, contributing 99 per cent of the 
rorld production. All of this jute comes 
rom Bengal. Other natural resources 
iclude gold, silver, petroleum, uranium, 
opper, tin, brass, mica, graphite, baux- 
e and chromite. 

The water resources are potentially 
0,000,000 h.p., and this suggests a huge 
rogram for hydroelectric development. 
\Ithough at present only a small per- 
entage of this power is being yoked, the 
ndian government has many post-war 
lans for building dams across such 
ivers as the Tungahbadra and the Pen- 
ar. These big schemes, called the 
Pungahbadra project and the Pennar 
am project, will absorb about all of the 
tudents who have come to the United 
tates or the United Kingdom to study 
am construction and_hydro-electrical 
ngineering. At present, work has al- 
eady started on six such projects. Al- 
hough India has huge coal deposits, the 
reater part of the nation’s electricity is 
enerated by water, and there is a grid 
ystem connecting all the hydro-electric 
tations in the Punjab and United Prov- 
aces. The Mundi scheme in the Punjab 
nd the great Sukker barage in Sind 


are examples of what India has done in 
this field. These projects not only yield 
a tremendous amount of electric power 
but have made the barren lands fertile 
and rich. 


In practically every province there is 
an independent system of radio trans- 
mission and the All-India Radio at 
Delhi, being equipped with a 100 kw. 
transmitter, is one of the most powerful 
stations in the world. 


Large Textile Industry 
The textile industry of India is spread 
along the shores, but the majority of 
them are concentrated at Bombay and 
Calcutta. Of the world’s cotton, 15 per 
cent comes from India. The railroad sys- 


This is the third in a series of 
articles about the foreign students 
at the University of Illinois. In this 
article are presented several ex- 


cerpts from the lives of the Chi- 
nese and Indian students on the 
campus. 


tems of India (called railways there) 
utilize coal as well as electricity. The 
construction of locomotives was, until 
now, discouraged, and with the dawn 
of independence some companies for this 
purpose are now in the blue print stage. 


M. Qasim Siddiqui comes from Delhi, 
which is the capital of India. He was 
educated at the Delhi university and at 
the Muslim university of Aligarb, where 
he got his bachelor’s degree in engineer- 
ing. Before coming to our campus, he 


P. Battacharya, A. R. Kidwai, S. Roy; 


—Bob VanW inkle 
Indian students—Front row:V. Singh, S. Kahn, M. Q. Siddiqui, S. A. Aziz, 


Middle row: Dr. Govindachari, 


A. A. Hakim, N. S. Rao, S. N. Kalra, M. M. Behl, M. A. Rahman, R. Huq; 


Top row: A. Chatterjee, S. Bhedakar, P. Chatterjee, 


Morarji, R. Agashe, S. M. Sen. 
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Gurnam Singh, N. 


was serving the Central Public Works 
department of India, which is compar- 
able to our bureau of reclamation. Apart 
from his studies, he says that his heart’s 
desire is to search for the cause of so 
much economic difference between India 
and America. He also wondered at the 
disciplined mind of the average Ameri- 
can the first time he noticed that no- 
body smoked in a movie house. Accord- 
ing to him, the laws of the state could 
not be rigidly enforced in such matters 
unless the people themselves desired to 
observe them. He arrived at the conclu- 
sion that to train the mind of the masses, 
a compulsory and free primary educa- 
tion was necessary for India, so that the 
people could differentiate between what 
is good or bad for them and their coun- 
try. 

S. A. Aziz comes from Agra, famous 
for the Taj Mahal. Before being se- 
lected for advanced studies in electrical 
engineering, he served the All-India 
Radio. Gurnam Singh and Kulbir Singh 
come from Punjab and are of the Sikh- 
bij religion. They are unique here and 
can be easily recognized by their color- 
ful turbans and rolled beards. Gurnam 
is an undergraduate studying agricul- 
tural engineering. He wants to study the 
American agricultural instruments so 
that when he returns to India, he can 
aid in bringing out the maximum pro- 
duction from the rich lands of India. 

Kulbir is studying civil engineering 
for his master’s degree. His home is in 
Madras, in southern India, where he 
will return to take an active part in 
several dam projects. 


Chatterjees Well Represented 


Huq, Sen, Amiya Chatterjee, and 
Paresh Chatterjee are from Bengal, the 
eastern part of India. Huq was a sub- 
divisional officer in the Bengal Public 
Works department, and is now studying 
highways for his master’s degree. Sen 
was educated at the Indian Institute of 
Science and then attended the Dacca 
university to obtain his master’s degree. 
Amiya Chatterjee has been a lecturer in 
electrical engineering for several years 
and is now studying for his doctorate. 
Both Sen and Amiya were attracted to 
this campus by the international fame 
of Dr. W. L. Everitt. Paresh Chatter- 
jee is studying for his doctorate in civil 
engineering. 

A. R. Arain was serving the depart- 
ment of agriculture of the government 
of Sind before he came here. He has 
also studied in England. Although he is 
an elderly man, his thirst for knowledge 
is nevertheless unquenched. Morarjee 
comes from Bombay, the center of a 
great many industries. He received his 
bachelor’s degree at M.I.T. before com- 
ing to this campus. Rehman comes from 
Punjab and is studying for his master’s 
degree in sanitary engineering. 

(Continued on page 28) 
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Illini in action. . . 


from the Illinois Alumni News 


JOHN NEEDELS CHESTER, re- 
tired Pittsburgh businessman, is one of 
the most noted of the Illini and a prom- 
inent civil engineer of the Class of ’91. 
He was born.in Groveport, Ohio, and 
attended schools in Champaign. Mr. 
Chester obtained his civil engineering 
degree in 1909 and mechanical engineer- 
ing degree in 1911, as well as his bach- 
elor’s degree in 1891. Upon graduation 
from Illinois he went to Pittsburgh 
where he. became consulting engineer 
and president of the J. N. Chester Engi- 
neers until his retirement.. He was 
president of the Engineers. Society of 
Western Pennsylvania and in 1944 won 
the George Warren Fuller award given 
by the American Water Works associa- 
tion “for distinguished service in the 
water supply field.” Mr. Chester has 
served the University of Illinois Foun- 
dation since its beginning. An enthusi- 
astic bibliophile, he has presented many 
rare books to the University including 
a first edition of “Lighthouse Illumina- 
tion’ by Thomas Stevenson, the father 
of Robert Louis. Stevenson: In 1907, 
Mr. Chester donated a collection of 
letters to the College of Engineering 
which included letters in the original 
handwriting of five famous scientists of 
the eighteenth and nineteenth centuries 
together with portrait engravings of the 
five. The collection is in the engineer- 
ing library. 


LEWIS McDONALD ’08 is an- 
other of the men who adds credit both 
to the University of Illinois and to one 
of the most highly regarded of the de- 
nominational colleges, McKendree at 
Lebanon. Recently Mr. McDonald was 
elected vice president of the Chicago 
Bridge and Iron company. 


Born on a farm near Brownstown, 
down on the old national trail through 
St. Louis and Indianapolis, Mr. Mc- 
Donald’s forbears may or may not have 
given rise to the old school song about 
the McDonald who had a farm. He 
was graduated from McKendree in ’()5, 
and received both the A.B. in literature 


and arts and the B.S. in civil engineer- 
ing from the U. of I. in ’08. 


He was on the civil engineering staff 
here from ’08 to ’10 and in June of 
1910 went to the Chicago Bridge and 
Iron company. He was made _ chief 
draftsman in 1911, sales engineer in 
1914, district sales manager in 1921, 
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assistant to the vice president in 1931, 
and vice president in 1946. He is presi- 
dent and director of the Guardite cor- 
poration and a director in the John I. 
Hay company. 

He belongs to the Illini Club of Chi- 
cago (in which he is a director), the 
University Club of Chicago, and the 
Chicago Engineers club (of which he 
is a past president). He is also a life 
member of the Alumni association, a 
member of the Beverly country club, 
the Western Society of Engineers, the 
Triangle fraternity, The Chicago Mu- 
seum of Natural History, and the Nor- 
mal Park Presbyterian church in which 
he is the president of the board of trus- 
tees. He belongs to two honor societies— 
Sigma Xi and Tau Beta Pi —and is a 
member of the American Legion. 

He is one of a number of prominent 
Illini who hold offices in the Chicago 
Bridge and Iron company, among them 
Merle J. Trees ’07, chairman of the 
board, and Charles S. Pillsbury ’07, 


executive vice president. 


HAROLD C. DEAN ’09, vice presi- 
dent of Consolidated Edison Company, 
New York, Inc., has been elected to 
membership in the New York city board 
of education. His election quickly won 
praise from people and press of many 
points of view. He is a Democrat, has 
not been active politically, but has been 
a leader in civic affairs. 

The New York Times points out the 
New York school system is a “gigantic 
business enterprise. Its employes num- 
ber about 40,000; budget runs about 
$200,000,000 a year; there are more 
than 700 public schools. Mr. Dean... 
has given his time to community proj- 
ects such as leadership in the Greater 
New York Fund... .” 

Mr. Dean was made vice president 
of Consolidated Edison in July of 1945. 
He had been executive vice president 
of the New York and Queens Electric 
Light and Power company since No- 
vember, 1942. 

Born in Canton, S. Dak., he attended 
secondary schools in Chicago, and the 
U. of I. College of Engineering. After 
graduation he worked for the Public 
Service Company of Northern Illinois, 
the Chicago Sanitary district, the Civil 
Service commission, and the Department 
of Gas and Electricity of the city of 
Chicago. He went east in March of 
1916 to become assistant to the vice 


president of the New York and Queer 
company. The next year he became i 
superintendent, in 1934 its vice pres 
dent, in 1938 vice president and assis 
ant to the vice chairman of the boar 
in 1942 executive vice president. 

He and Mrs. Dean (the forme 
Katherine French, a graduate of the [ 
of Chicago) have three children: Mr 
Frank W. Appleton, John, and Ann 
They live in Douglaston, L. I. He 
a former vestryman of Zion Episcop: 
church there. He belongs to Tau Bet 
Pi, Eta Kappa Nu, Engineers’ Club ¢ 
New York, Advertising Club of Ne 
York, Douglaston club, American Inst 
tute of Electrical Engineers, America 
Society of Mechanical Engineers, Con 
munity Service society (Queens commi 
tee), and the Electrical and Gas Assc 
ciation of New York. 

He is a director in banks and com 
mercial clubs. Besides having bee 
campaign chairman in Queens for th 
Greater New York fund and the Nav 
Relief society, he is vice chairman i 
Queens for the War Finance commit 
tee and is an ex-member of the Queen 
Rationing board. He is a member of th 
National War Labor board, second re 
gion. Last May he was elected first vic 
president of the New York Electricz 
society. Noting that his class will hav 
a 40th reunion within a couple of year: 
Mr. Dean says he hopes to attend. 


CLIFFORD HOOD 715, presiden 
of the American Steel and Wire com 
pany, is one of a number of the U. $ 
Steel chiefs pictured in Life magazins 
Says Life: 

“He became president of the Ameri 
can Steel and Wire company throug 
a route common in U. S. Steel opera 
tions — clerk, foreman, superintenden‘ 
district manager, vice president. Hi 
company makes 70,000 different prod 
ucts including wire for heavy industry 
pianos, hairpins, and watch springs.” 

The lines under the picture explai 
that “Here he stands before coils o 
steel rod, coated with lime, which wil 
be heated and drawn into wire on me 
chines that stretch the metal into a thi 
strand.” 

A native of Cameron, he attende 
Galesburg high school, in Universit 
days was a member of electrical eng 
neering honoraries as well as Scabbar 
and Blade. After graduation he starte 
with the Packard Electric of Warrer 
Ohio, as sales engineer and _assistan 
cable sales manager. All his work ha 
been in the wire industry. In 1917 h 
joined the American Steel and Wit 
company as an operating clerk and h 
rise began then. 


A new mine locomotive headligh 
which projects a beam 550 feet, increase 
mine visibility by 83 per cent. 


THE TECHNOGRAPI 


ERE’S a new kind of pipe. It carries 
microwaves. It began to take shape in 
college. 

A student was experimenting with the 
transmission of very short radio waves over 
wires immersed in a trough of water. The 
waves travelled along the wires as expected, 
but then he discovered a second set of waves 
in the trough—a set dependent not on the 
wires, but guided by the trough itself. 

Several years later this student, then a 
scientist at the Bell Telephone Laboratories, 
became interested in the transmission of 
microwaves. He recalled his college experi- 
ment. Could a metal sheath be substituted 
for the trough? Would such a pipe line carry 
high frequency radio waves with greater 


efficiency than an ordinary line? 


There’s Opportun ity and 


RIL, 1947 


Adventure in Telephony 


to plumbing! 


It could and it would: but the wave lengths 
available required pipe lines that were 
too bulky to be practical. Electron tubes 
were soon developed which generated shorter 
waves . . . waves which made it possible to 
use pipe lines of smaller, more manageable 
size. These pipe lines, known as wave- 
guides, proved indispensable to radar in war. 
Now. with the invention of accessories to 
serve as coils and capacitors of wire circuits, 
waveguides are becoming an even more 
important part of our radio telephone and 
television systems. 

Such men as this young scientist whose 
keen minds can recall early observations and 
apply them intelligently to new problems 
will find telephony a fascinating and a re- 


warding career. 


BELL TELEPHONE SYSTEM 
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Chemical Engineering Laboratory 


by Martin Sabath, M.E.°18 


A big feature of the new building 
is the large locker room complete with 
showers. This will enable the students 
to really work without fear for their 
good clothes. Professor Johnstone feels 
that the students will get much more 
out of their lab periods in this way. 

There will be many facilities for ex- 
perimentation and research. Included 
in the building plans are a constant 
temperature and humidity room, a large 
electro-chemistry lab with equipment 
for electroplating, a machine shop for 
the maintenance staff, and a separate 
shop for undergraduate students, a large 
room for crushing and grinding, a meas- 
urement and instrumentation room, and 
a small departmental library. 

Small labs for 60 graduate research 
students, and eight small computation 
rooms with tables, reference books, cal- 
culating machines, and planimeters will 
provide ideal facilities for graduate 
work. A 200-seat lecture room with a 
projection booth will be located on the 
second floor, as well as other classrooms. 
A seminar room on the second floor 
with a kitchen attached will be used 
primarily for meetings of the student 
branch of the A.J.Ch.E. A drafting 
room for plant design for senior and 
graduate students is on the third floor. 

It is doubtful whether many students 
now in school will have an opportunity 
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to use the new building, but it should 
not be long before it takes its place in 
the new engineering campus. 

The University of Illinois will have 
the largest Chemical Engineering build- 
ing in the United States when the new 
structure, now holding a triple-A prior- 
ity, is built in the very near future. 

Together with the new electrical en- 
gineering building now under construc- 
tion, and the mechanical engineering 
building, also holding a triple-A prior- 
ity, they will provide the state of Illinois 
with the most complete, modern engi- 
neering campus in the country. Unlike 
many colleges, which have just one 
building to house their entire engineer- 
ing curricula, this school will have sey- 
eral highly specialized buildings. 

The most radical departure from tra- 
ditional chemistry laboratories will be 
the absence of the objectional fumes so 
long associated with such buildings. In 
the planning of the building, a great 
deal of attention has been devoted to 
ventilation. he biggest share of the 
basement, as well as the top, or pent- 
house story, will be occupied by venti- 
lation machinery. 

The chemical engineering department 
will occupy the first three floors of the 
building, while bio-chemistry will be 
located on the fourth and fifth floors. 
Original plans also called for the or- 


ganic chemistry department to be hot 
there, but rising costs have forced 
abandonment of that plan for the p 
ent. The organic chemistry departn 
will be housed in a new unit to be ad 
as an extension to this building, < 
later date. 

The building will be located on 
corner of California and Mathews, 
ing California street. The size of 
building will be 124 ft. by 204 ft. ’ 
five stories plus basement and penth 
will give a floor space of approxima 
100,000 sq. ft. This is two-and-one- 
times as large as the present chemi 
annex. The building will be of ¢ 
red brick with white stone trim. 

According to Professor H. F. Jc 
stone, head of the department of ch 
cal engineering, the aim of the | 
building is to provide a place for 
students to do actual chemical engin 
ing work. The entire building has | 
planned with this in mind. 

The heart of the new building is 
unit operations laboratory. It will 
three stories high with operating le 
on balconies at 9, 18, and 27 ft. al 
the floor. A bay will extend thro 
the center of the laboratory, and 
have a large crane that can reach : 
where in the lab. Equipment for 
laboratory includes distillation colut 

(Continued on page 35) 
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A BEARING QUIZ FOR STUDENT ENGINEERS 


Do you know that over 90% of all modern bearing requirements can be 
met adequately with the Timken Tapered Roller Bearing? That in this one pre- 
cision mechanism is contained a multiplicity of abilities which when fully ap- 


preciated and properly applied can overcome any bearing condition you ever 
may encounter? 


Do you know that the Timken Roller Bearing is more than an anti-friction 
bearing; more than a radial load bearing? That it is an all-load bearing -— can 
carry, all at once, radial loads, thrust loads, and any combination of them with 
full efficiency and certainty? 


Do you know that the Timken Bearing was introduced nearly 50 years 
ago and has undergone constant engineering development and refinement ever 
since? That the Timken-developed process of Generated Unit Assembly produces 
true spherical (convex-concave) contact between the large ends of the rolls and 
the rib or flange of the cone thereby reducing friction and initial wear to a 
minimum; assuring correct alignment of 
the rolls with respect to the races; help- 
ing to distribute the loads evenly through- 
out the bearing; decreasing operating 
temperatures; producing quieter running; 
and last, but not least, assuring that 
when the bearing is properly mounted 
no further adjustment is required? 


Do you know that the special alloy 
steel from which Timken Bearings are 
made was developed in our own metal- 
lurgical laboratories and is produced in 
our own steel plant? That the Timken 
Bearing is the only bearing manufactured 
under one roof from raw material to 
finished product? 


Would you like to know more about 
the Timken Bearing, particularly how 
it can help you in your engineering 
career? Write us. The Timken Roller 
Bearing Company, Canton 6, Ohio. 


The M. E. Deportment’s 


“FIX-TP WEN" 


Bang, crash, crrunch, and, with the 
screeching of broken metal, the flywheel 
on the diesel engine ground slowly to 
a halt. Quick, call a mechanic to fix it! 
At this point we wish to introduce Myrl 
W. Hoag, George J. Oehmke, and W. 
Hayden Smith, the three main bearings 
in the keep-the-equipment-working line 
at the mechanical engineering labora- 
tory. Their everyday work reads like a 
mechanical engineer’s handbood and in- 
cludes centrifugal pumps, diesel engines, 
gasoline engines, steam turbines, electric 
generators, air conditioning equipment, 
pipe fitting, brazing, welding, soldering, 
potentiometers, thermocouples, machine 
work, radiator test booths; and, to put 
a thousand-and-one things into a few 
words, practically all the equipment 
which goes into the M. E. laboratory, 
not to mention special outside jobs. For 
the uninitiated, the equipment in the 


Robinson 


OEHMKE 


—Gene 


GEORGE J. 


M. E. laboratory includes a staggering 
variety of mechanical apparatus and the 
additional steam pipes, electricity, and 
instruments required to run them. 

These three men, indispensable in the 
success of the laboratory, also convert 
standard machinery brought into the 
laboratory into test machinery for in- 
struction and experiment. They set the 
machine up, install the instruments, 
make any special equipment needed, and 
put the machine in proper running 
order. 

An important contribution to research 
in high-altitude flying during the war 
was their work for the Aero-Medical 
laboratory at Wright field, Dayton, 
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By Phil Doll, G.E.°19 


Ohio. They installed thermocouples in 
union suits, 24-to a suit, for the pur- 
pose of making tests of high-altitude 
flying clothes. 

Myrl W. Hoag has worked in the 
M. E. laboratory for over 25 years, and 


yep 00): 
CLE LL 


\ 


—Gene Robinson 


MYRL W. HOAG 


ACROSS 

. Chum 

. Discoverer of in- 

ductive capacity 
of insulators 

12. Source of most 
metals 

13. Join, as by elec- 
tric welding 

14. Relating to a 
Siamese race 

16. Business trans- 
action 

18. Large wave 

19. Devilfish 

20. Goddesses of 
destiny 

22. Cavity 

23. Parent 

25. Keep out 

26. Inventor of the 
are lamp 

27. Indian mulberry 

28. Alloy having a 
very low coeffi- 
cient of expan- 
sion 

30, Govern 

31. Biblical high- 
priest 

32. King of beasts 

33. Inventor of the 
telephone 

34. Felines 

35. Depressed 

36. Solenoid 


al ael 


37. Deadly 

38. At home ith 

oF erevauee with @ 92 Metric surface 
40. Swab measure 


3. Form of gold 
used in some 
electroscopes 

Copper: chem. 
symbol 


41. Concerning 

42. Harmonize the 
circuits of a 
radio 4. 

43. Sedate 

45. Herb of the car- 5 
rot family 6 

48. Spool for tele- J Greek letter 
phone cable : Pp points 

9 


51. Lake near Rome, abbr 


Italy 
52. Common rodent Mt pce a oy 
54. In se mere 10. Of sound mind 
55. Early | Sere 11. Popular play 
experimenter 15. English physiol- 


with uranium 


56. Domesticated trical experi- 


animal menter 
DOWN 17. Jacob’s father- 
1. Seed capsule in-law 


. Genus of geese 
Strives to excel 


5 Country of Gal- 


ogist and elec- 


—Gene Robinson 


W. HAYDEN SMITH 


came here after serving a four-year n 
chinist apprenticeship in the Big Fo 
Railroad shops. He has a son enteri 
Drake university this summer to stu 
geology. A great joiner, Mr. Hoag 
active in many organizations includi 
the Masons and the American Legic 
In fact, all three men are past Mast 
of Urbana Lodge No. 157. 


The thermocuple expert, George 


Oehmke, also has a 25-year record 
service in the laboratory. In additic 
he is a specialist in the construction 
standard pilot tubes which are not mez 
ufactured commercially at all. He « 
(Continued on page 38) 
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. Change resi- 


dence 


. Liquid distilled 


from coal 


. Inventor of the 


automatic block 
system for 
railroads 
American physi- 
cist who meas- 
ured the charge 
on an electron 


. Negative ion 
. Uninteresting 
» Communion 


ta 


- Solemn promise 
. Former Brazilian 


coins 


. Use as food 
. Skeleton unit 


Crossword Puzzle 


. Prance 


36. Walking stick 


53. 


- Watch pocket 
. A good radio 


can bring us 
plenty of this 


. Inventor of the 


telegraph 


. What a clock 


keeps 


. Acid taste 

. Peruse 

. Bird’s beak 

. Hostile person 


Self 

. Ship’s record 
book 

. Greek letter, 
symbol of a 
micron 


Ancient Hebrew 
deity 


THE TECHNOGRAP 


A“Gusher” out 


You have heard much about petroleum 
reserves and their vital importance to 
America’s future. It is good to know that 
reserves already discovered are ample for 
many years to come and that explorations 
can be relied upon to find great 

new reservoirs under ground. 

It is good to know, too, that petroleum 
chemists and engineers have been taking 
a long-range view of the future in motor 
fuels, have been seeking a new source, and 
have developed a method of using it. 

A “‘gusher’’ out of a test tube! 

The new source is natural gas. And the 
new method is the Synthol process. 

This will utilize America’s vast reserves of 
natural gas—will turn gas into gasoline... 

at a cost-per-gallon comparable to that of 
gasoline made from crude oil. In the 
development of this process, the Standard Oil 
Company (Indiana), through its subsidiary, the 
Stanolind Oil and Gas Company, is 

playing a leading role. 

Fundamentally, the Synthol process uses 
oxygen to convert natural gas to a mixture of 
carbon monoxide and hydrogen. The carbon 
monoxide and hydrogen, passing over a catalyst, 
react to produce hydrocarbons in the gasoline 
and distillate fuel range, plus oxygenated 
compounds which have uses as chemicals. 

And now, after intensive research— 
exploratory, pilot plant, process design, 


engineering —the Stanolind Oil and Gas Company 


is planning a full-size Synthol plant designed 
to convert natural gas into 6,000 barrels 
a day of high quality gasoline. 

Here is applied science indeed! And—what’s 
more—a modification of the Synthol process 
would produce liquid fuels from our tremendous 
reserves of coal .. . fuel enough for a thousand 
years and more. So there’s big-league research 
ahead . . . research devoted to producing power 
from every possible source. And the scientists of 


Standard of Indiana will be right in the thick of it. 


STANDARD OIL COMPANY 


(INDIANA) 
910 South Michigan Avenue 
Chicago 80, Illinois 
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GEORGE FOSTER 
Associate Editor 


Fachrograh 


We Need An Engineering Council 


The various engineering societies at the 
University of Illinois are in need of a co- 
ordinating body. The individual organiza- 
tions within themselves carry on active and 
successful programs but there is no formal 
means of cooperation between these societies. 


In an article about the St. Pat’s Ball, it 
was stated that Illinois has long been known 
as “the deadest engineering campus in the 
country.” This statement may be a little 
harsh, but the students in the College of 
Engineering have done little to disprove it. 
The attitude of the student seems to be that 
he is in college. only for personal gain. The 
general public looks upon engineers as a group 
of rather “queer” men, married to their slide 
rules, and so absorbed in their work that they 
hardly know that the rest of the world exists. 
We know that this is not true and it is up 
to us to prove to our “public” that engineers 
are as normal as any other person. The first 
step in that direction is to form a united 
front. 


To change public opinion is not the only 
reason that the engineers should form a more 
unified group. After we graduate and take our 
places in industry, we will find that the en- 
gineers do not form cliques composed only 
of men representing their particular phase 
of engineering. Only by means of the com- 
bined efforts of all groups of engineers can 
a successful product or result be obtained. 
We are not in college to learn the exact meth- 
ods necessary to do a job. We are here to 
learn the basic fundamentals that will help 
us in our work as engineers. Since close co- 
operation is one of these fundamentals, we 
should consider it part of our education to 
practice this principle. 


A concrete example of the results of co- 
operation between the engineering societies 
was the St. Pat’s Ball. While it may not 
have been as large and spectacular as some 
of the St. Pat’s célebrations at other engi- 


neering colleges it was a very successful first 
step toward renewing one of the several en- 
gineering traditions which have at this cam- 
pus is dormant during the war years. The 
committee which organized and presented this 
ball was composed of representatives of most 
of the professional engineering — societies. 
Credit for the origination of the plans goes 
to the members of the A.S.C.E. It was 
through their efforts that the committee was 
organized and a successful ball was presented. 
The committee functioned efficiently but was 
organized only for this one event. “There 
should be a permanent group to supervise 
undertakings of this type. 


The engineering show is another example 
of the need for the council. This show not 
only demonstrates to the public what the en- 
gineering college is doing but is of great 
value to freshmen and sophomores registered 
in engineering. They are given an introduc- 
tion to many of the machines they will operate 
later in their college career and may even 
assist them in choosing the field in which they 
wish to major. It is essential that there be 
a single group supervising the production of 
such a show. 


Several years ago there was an engineering 
council on the campus. It was composed of 
representatives of all the engineering societies. 
It acted as a directing body for all combined 
activities. An organization of this nature 
would not in any way infringe on the indi- 
vidual. rights and functions of the societies 
but would provide a permanent, united group 
to coordinate the efforts of the societies when 
such action is necessary. It has been said that 
there are already too many organizations on 
the campus. If this fact is true, it only points 
out all the more strongly the need of the 
engineering council to assist the organizations 
in operating at their greatest efficiency. Let’s 
combine forces and show the people what the 
engineering college can do! 
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We’re not so hot 
on 


POGO STICKS 


Lots of people like to play jack rabbit. Still, as a way of 
going to work every ne, we don’t see much of a 
future for Pogo Sticks. Not even aluminum Pogo Sticks. 

But mention any ace means of locomotion or trans- 
portation and our aluminum “Imagineers” get a gleam 
in their eyes. After all, what is more logic al than 
vehicles made of aluminum? Less w eight to move. 
More payload. 

We turned our imagination loose on that idea years 
ago... then engineered our thinking into trains, trucks, 
planes, ships. Alesai s Development Division has a staff 


of “Tmagineers” who think of nothing else but better 


0 tthe 
> _ Mlb 


Alcoa Aluminum is finding more 
and more uses in buses, trucks 
and trailers. Yes, in passenger 
car manufacture, too. 


Passenger streamliners, refriger- 
ator cars, hopper cars and tank 
cars built of Alcoa Aluminum are 
serving American railroads. 


ALCO 
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ways to transport people, products, and materials by 
using aluminum. Actually, we have four separate staffs 
of transportation engineers, one each on railroads, high- 
way vehicles, ships and aircraft. 

Whatever you do after college, you’ll benefit from 
that. If you go into transportation, these Alcoa engi- 
neers will be working with you to cut costs, speed 
schedules, improve fie ilities. Or if you choose some 
field of production, they'll be helping to transport 
your materials and finished goods cheaper and faster. 
ALUMINUM COMPANY OF AMERICA, Gulf Building, 
Pittsburgh 19, Pennsylvania. 


SENT RANG 


Ever since Kitty Hawk, Alcoa has 
worked with the aircraft indus- 
try in developing better alumi- 
num for better planes. 


Newest thing in shipbuilding is 
the aluminum superstructure, de- 
veloped by Alcoa with marine 
crchitects and engineers. 


ALUMINUM 


\ Rap, 


IN ALUMINUM 


o 


Now the toughest masonry can be rotary 
drilled almost as easily as a knife cuts cheese! 
The secret is found in the drill tip. It is 


made of an amazing new metal of many uses 
—the hardest metal made by man. This 
metal is Carboloy Cemented Carbide 


Why tough masonry turns to cheese 


3. Regularly increases the quality of 
products. 


ASONRY drills are just one exam- 
M ple of how Carboloy Cemented 
Carbide boosts production while cut- 
ting costs. They drill holes four times 
faster through every kind of masonry 
—and they stay sharp as much as fifty 
times longer. 


A workhorse of industry, cemented 
carbides are removing more metal at 
higher speeds than any other material. 


Accept This Challenge 


We'll give odds of 10 to 1 that Car- 
boloy engineers can help you to achieve 
higher quality for your products at 
lower cost. It’s high time to investigate. 


As a tool, die or wear-resistant 
machine part, Carboloy has earned a 
reputation among authorities as ove of 
the ten most important developments 
of the past decade. And here’s why: — Carboloy Company, Inc., Detroit 32, Mich. 
1. Carboloy commonly triples the 

output of both men and machines, 


2. Cuts, forms or draws the toughest, 
most abrasive modern alloys with 
eccuracy and speed previously 
unknown, and 


Send today for this free leaf- 
let SN-225 on cost-cutting 
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CHINA... 

(Continued from page 12) 
tively low and discontinuous and a 
branches of the Nan-shan. The altitu 
of the main valley is from 4,000 - 
7,000 feet. 

The annual precipitation in the vall 
is only about six inches. The amount | 
evaporation is very considerable as ij 
dicated below: 

Evaporation ¢ 


free surfa 
Annual daily average ........ 0.20 in. 
Daily average in summer -. 0.25 in. 
Maximum (daily) .....--....- 0.50 in. 


Due to the high permeability of tl 
soil, the precipitation in the valley 
not enough to raise grass for grazit 
purposes. 
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Kenr-ching" Method of Irrigation 
—K. C. Kag@ 


Canals were built more than tv 
thousand years ago to utilize the melt 
snow from the mountains. For instanc 
the Ma-tze canal in Kanchow was bw 
along a cliff about eight hundred yea 
ago. A tunnel more than three mil 
long was driven through the cliff to co 
voy a discharge of 80 cu. ft. per s¢ 
without any instrument. 

The chief inferiorities of the can 
system are twofold: (1) The headwor 
are not efficient enough to prevent t 
flood rushing to the canals, and (2) t 
drainage system of tail-water from t 
high canals is mixed with the canal s\ 
tem in the lower land so that disaste 
are frequent during the flood perio¢ 
The only solution is to build reservoi 
in the hilly region for storage and floo 
control purposes with a_ by-product 
power development. ‘The dams, to 
built on good rock foundations, a 
about 200 ft. high with their ere 
lengths not over 300 ft. each. The « 
pacity of each dam will be about 15 
000,000 cu. yds. When these dams 4 
built, 700,000 more acres of fertile la 

(Continued on page 24) 
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‘ he : % m 3 i s 
ao Ignorance is the cures of God, knowledge the wing wherewith we fly to heaven.”’— SHAKESPEARE 


Why some things get better all the time 


Producing better basic materials for the use of science 
and industry and the benefit of mankind is the work of 


UNION CARBIDE. 


Hoop SKIRTS AND PRINCE ALBERTS are only fond memo- 
ries now. Far smarter the styles of today . . . and equally 
striking are the constant improvements in the quality of 
clothing. Basic knowledge and persistent research are required, 


There now are beautiful synthetic fabrics, in stunning particularly in the fields of science and engineering. Work- 


variety—all made possible by chemistry. And woolens, cot- ing with extremes of heat and cold—frequently as high as 


tons and other fabrics are processed and dyed more effec- 6000° or as low as 300° below zero, Fahrenheit—and with 


tively—thanks to special new chemicals, and equipment of 
stainless steel. There are eye-catching hat decorations, 
smartly styled footwear, buttons, belts and suspenders of 


colorful long-life plastics. And rainwear of vinyl plastics 


provides new comfort and protection in stormy weather. i N I O N Ca R RB I D E 


vacuums and great pressures, Units of UCC now separate 
or combine nearly one-half cf the many elements cf the 


earth. 


Clothing for just about any occasion is today more at- 
tractive and more serviceable than ever before... because ALLY A L4 ME hd TS C a a 2 EOL 
etc say ei NOR Oy lay aap 55 be : 
it is made cf things that are Lasically better. 30 BAST 42ND stReEET [I[¥G NEW YorK 17, N. ¥. 


Products of Divisions cnd Units include 


Lrvoe OxYGEN + Prest-O-Lir—E ACETYLENE * PYROFAX GAS * BAKELITE, KRENE, VINYON, AND VINYLITE PLASTICS 


LCHESON ELECTRODES * EVEREADY FLASHLIGHTS AND BATTERIES * NATIONAL CARBONS 


PRESTONE AND TREK ANTI-FREEZES * ELECTROMET ALLOYS AND METALS + HAYNES STELLITE ALLOYS * SYNTHETIC ORGANIC CHEMICALS 


CHINA... 
(Continued from. page 22) 


may be cultivated and possible disasters 
eliminated. 


Sinkiang Oases 


Sinkiang province, located at the other 
end of Kansu corridor, consists of two 
basins of desert and is an entirely arid 
region. The annual precipitation is only 
about 3 in. and the evaporation rate is 
higher than that of the Kansu corridor. 

The irrigation works are all gravity 
systems. ‘““Kenr-ching” is a method of 
utilizing the underground water for ir- 
rigation purposes by the gravity system. 
In English “kenr” means vertical hole 
and “‘ching” means well. This method 
came into use because of the shortage of 
surface flowing water. It is illustrated 
diagrammatically by the figure shown. 
Tunnels were built so as to lead the 
underground water flowing outward 
onto the ground surface. The shafts 
used during the construction serves the 
function of a man-hole. This method has 
the advantage of less evaporation loss, 
a steady and sure discharge, no flood 
damage, and no silt problems. 


The Great Bend 
The Great Bend of the Yellow river 


is a flat plain lying to the northeast of 
the Kansu corridor. There is an old 
saying in China: “There are a hundred 


evils caused by the Yellow. river, but it 
enriches the Great Bend.” The main 
problem in the irrigation works is how 
to divert water from the Yellow river 
without causing damages during the 
flood period. 


Tsinghai Plateau 


Tsinghai plateau, whose average alti- 
tude is 10,000 ft., lies to the southwest 
of the Kansu corridor. It is the source 
of both the Yangtze and Yellow rivers. 
The weather is too cold to plant grains, 
and irrigation works are limited, so that 
the land is used mainly for grazing. 


Transportation Problem 


Besides these developments in the ag- 
ricultural field, China has also been 
making vast strides in her heretofore an- 
tiquated transportation system. The ne- 
cessity for these developments in the 
highway and_= railroad systems was 
brought about by the war, and conse- 
quently speed was paramount to econ- 
omy and specifications. The men work- 
ing on these jobs had many discourag- 
ing obstacles to overcome. M. T. Chang, 
now here in the civil engineering de- 
partment, was one of these men and 
tells this story: 

“During the eight years of war with 
Japan, China was carrying on a des- 
perate struggle for her existence. After 
her retreat from the Pacific coast, the 
center of the nation turned westward. 


f 


Industries were destroyed, properties 
robbed, and imports almost entirely cut 
off. Millions of people were wandering 
over the mountainous desert regions, 
gathering their last efforts to fight to 
the bitter end. Under these distressing 
conditions, transportation brought forth 
the most troublesome tasks ever en- 
countered. As I have worked six years 
on railroads doing urgent constructive 
work, I should like to tell you some 
features of such jobs to make a rough 
sketch of how the war-time engineering 
works were going on in China. 


“The section of which I was in charge 
ran along a steep hillside winding up a 
deep river. The loose limestone strata 
inclined toward the bottom of the river 
and was quite unfavorable for roadbed. 
However, no better line could be formed 
as far as the time factor was concerned, 
and this line was finally adopted. After 
a rough estimate, we found that there 
was not enough time to construct the 
many bridges, retaining walls, and deep 
cuts that were needed. Wooden trestles 
were designed in place of bridges and 
walls; while in cuts, trenches were made 
as narrow as possible and still allow the 
trains to pass through. 

“Tt took two monthhs to pull the 
needed timbers up from the valley where 
they were purchased. Just before they 
reached us, a sudden storm from the 

(Continued on page 26) 
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e All wires and cables insulated by Okonite’s strip 
process are pressure vulcanized in a continuous metal 
mold. The Okonite Company, Passaic, N. J. 


look for the 
vote acs OKONITE & 


insulated wires and cables 


for every electrical use 


PRELUDE TO HAPPINESS 


The sweet thrill of falling in love is but a pre- 
lude to long years of happiness ahead. Let the 
ring that symbolizes your affection be a dia- 
mond... clear, sparkling, beautiful. Be sure 
to choose this diamond at Anderson’s, a name 
synonymous with quality and value. 


$50.00 to $1,000.00 including Federal Tax 


ANDERSON’S JEWELRY 


607 E. Green St.—On the Campus 


APRIL, 1947 


This new, attractive bottle 
base combined with the 
famous Higgins color card. 
A natural for use right on 
your drawing board. Ask ee 
for it at your Higgins Ink ——— 


dealer’s. 
THE INTERNATIONAL STANDARD OF EXCELLENCE SINCE 1880 


If dealer does not carry them, write direct: 


HIGGINS INK CO., INC. |e 


271 NINTH STREET, BROOKLYN 15, N. Y. Sey 
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CHINA... 


(Continued from page 24) 
upper valley drove them back down 
again. As headquarters had already is- 
sued the construction deadline, our case 
seemed hopeless. Luckily for us the 
upper valley had met the same fate, be- 
cause the next day a large number of 
timbers streamed down from the upper 
valley. All workers were called to pick 
them up, and miraculously there was 
just enough to serve our purpose. God 
had saved us! 

More Trouble 

“More troubles were met in the build- 
ing of the trestle foundations. Every 
time we blasted the rock surface to make 
holes for the legs of the trestles, the 
whole rock layer slid off, leaving a 
smooth inclined surface no better than 
before. Finally we decided to chisel the 
surface into horizontal steps to fit the 
legs and insert vertical dowels to join 
them, even though we knew that the 
stability of the underlying rock layers 
was quite questionable. 

“At the scheduled time the track- 
laying trains started from the terminal 
of the line. The most intense moment 
came when they approached my section 
and whistled impatiently as they could 
not pass. Phones rang all day long in 
the office, and impatient telegrams kept 
pouring in nearly driving me mad. Fin- 


ally the trains passed through and we 
all gathered to celebrate our success. 
However, our troubles were not over 
yet. The tall trestles, built of undersized 
posts trembled under the load of the 
passing wheels; and the tracks, layed 
on loose embankments, were squeezed 
into the earth as the trains passed over 
them. My heart would beat violently, at 
these times, because accidents could hap- 
pen at any time. Especially on stormy 
nights landslides would occur which 
blocked the traffic. Unless everything 
went through, I would never have sweet 
dreams again. Once we had a terrible 
landslide. The cracks on the side slopes 
extended hundreds of feet up, and sud- 
denly the whole mass of rocks rushed 
down in a volume of nearly 30,000 cu. 
yds., filling the cut entirely and over- 
flowing the river. It seemed impossible 
to clear the cut again, so we built a 
temporary line around the waste bank of 
fragmentary rocks. 

“Tn another place along a hillside, the 
high embankment was built of sensitive 
silt-clay. The track was laid immediately 
upon completion and the maintenance 
works were tremendous. A special gang 
was appointed to watch it day and night, 
resurfacing the track after each train 
passed through. One day during the 
rainy season, the embankment, soaked 
with water, suddenly slid down the 


slope leaving 200 ft. of track dangling 
in the air. ‘ 


War Aids Nature 

“Bombardments caused additional 
troubles. Once a 200 ft. steel truss was 
bombed at its center. A pier was im- 
mediately built under it with timber 
ties. Several days later the pier was set 
on fire by the enemy. The middle por- 
tion of the truss melted while the end 
portions swung down into the river. 

“Of course, these perilous conditions 
only happened in the extraordinary war- 
time when the regular engineering rules 
could not be followed. The losses were 
considerable, but the gains were much 
greater. Sometimes the completion of 
roads before the deadline might turn the 
the fate of a battle, or at least make 
possible the withdrawal of men and 
equipment. Besides courage and _ perser- 
verance engineers on these jobs had to 
have good judgment and the ability to 
make quick decisions. In addition to the 
technical problems, their duties included 
searching for and transporting materials 
and provisions, training foreman, man- 
aging laborers, and settling contractors’ 
strikes. Their responsibilities were great, 
but there salaries were less than that of 
a carpenter. This contradiction had en- 
couraged many of the older engineers 
to retire, but there were many more 

(Continued on page 28) 
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to 
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20th century version 


Immovable as Mohammed’s mountain is the orthodox 
power plant for a fair-sized city. Yet when power facilities 
were bombed out in Antwerp, Manila, Ghent, the power 
plant came to them...the mountain to Mohammed. 
Appearing on short notice in the harbors of these dey- 
astated cities, floating central stations, boilered by B&W, 
each with a cargo of 30,000 kilowatts, brought relief months 
before stationary power plants could be rebuilt. At home, 
in other emergencies, they brought succor to Jacksonyille 
-. to Pensacola... Vicksburg... 
There are lots of problems in building boilers for central 
stations that hop about. The ships must be designed for 


passage through narrow locks and channels. Boiler weight 
and size must be pared down to make room for plenty of 
fuel... boiler efficiency kept high to make fuel last. 

B&W built the boilers for the first floating power plant, 


has built others like them since. In this, as in its pioneering 
work in many fields, B&W illustrates its two major re- 
sources: the long experience of the past...its engineering 
vision, the courage to have new ideas. 

B&W offers technical graduates excellent career op- 
portunities in diversified fields of manufacturing, sales, 
engineering and research. 


THE BABCOCK & WILCOX CO. 
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NORTON Meets Every 
GRINDING WH 


RINDING has a part in produc- 

ing almost every object with 
which you come in contact through- 
out the whole day—from the alarm 
clock that wakes you in the morning 
to the typewriter on which you tap 
out that lab report at midnight. 


And Norton has a wheel for 
every grinding job. They range 
from the gigantic ten-ton pulpstones 
that grind wood into pulp for your 
newspaper fo the tiny wheels used 
by makers of delicate instruments 
for the laboratory. 


There are wheels of ALUNDUM 
abrasive (aluminum oxide) for grind- 
ing steels, wheels of CRYSTOLON 
abrasive (silicon carbide) for the non- 
ferrous metals and for non-metallic 
materials, and wheels of genuine 
diamonds for grinding the cemented 
carbides, glass, ceramics, stone and 
other super-hard materials. 


NORTON COMPANY, WORCESTER 6, MASS. 


EEL Demand 
of Industry 


THE LARGEST NORTON 
GRINDING WHEEL... 
TEN-TON. PULP STONE 
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(Continued from page 26) 


younger engineers, superior in activit 
and zeal, who had made their way y 
the ranks through hard work and bette 
chances of promotion.” 


Among the many young Chinese eng 
neers are two brothers, Ming and Chu 
Lee, who are now studying here. The 
fields of activity are almost as varie 
as their route to the U. of I. Min 
Lee, the older brother, came to th 
United States in the summer of 194 
after completing two years at Hon 


Kong university. Upon arriving here, h 
enrolled at the Massachusetts Institut 
of Technology and received his B. 
there in 1943. The next year he receive 
his master’s degree in sanitary enginee: 
ing from the graduate school of eng 
neering, Harvard university. Then h 
came here to become a halftime gradi 
ate, research assistant in civil enginee: 
ing. Last year he received a fellowshi 
to continue his study. At present, Min 
Lee is majoring in civil engineering an 
minoring in chemistry and mathematic 
He chose to complete his study at th 
U. of I. because of the excellence of th 
civil engineering and chemistry depar 
ments here. After he receives his Ph.L 
this June, Ming will return to China t 
engage in sanitary and public healt 
work. 

The war interrupted the education c 
Chun Lee, who arrived here a fe 
months ago. He had just completed on 
year at the Lingnam university in Car 
ton. Here, at the U. of I., he has th 
distinction of being the only Chines 
student studying ceramic engineering. 

Through young and ambitious eng 
neers such as these, war-torn China wi 
be able to take her rightful place amon 
the leading nations of the world. 


INDIA... 


(Continued from page 13) 


In the department of ceramic eng 
neering are Subhan Khan from Hyor: 
bad, a native state, Mr. Roy from Ber 
gal, and Mr. Agashe from Central prov 
ince. Ardently ceramic minded, the 
hope to contribute a great deal to tl 
growing ceramic industries of the cou 
try. 

Studying in the electrical engineerin 
department for their master’s degree ai 
Mr. Kalra and Mr. Behl both fro 
Punjab. They came to the University | 
September of last year and plan to sté 
in the United States for some time | 
order to explore the possibilities of mai 
ufacturing electrical appliances in Indi 

Last year Abdul Qayum, who now 
studying at Columbia university, recei 


ed his master’s degree here in civil e 
gineering. Also receiving his mastet 
(Continued on page 30) 
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PROBLEM — You are designing a machine for doing finishing 


operations on the product 
ing, buffing, etc. Your pr 


ion line, such as grinding, polish- 
oblem is to provide a drive that 


permits the grinding or polishing wheel to be moved around 


freely while it is running. 


How would you do it? 


THE SIMPLE SOLUTION —Use an S.S.White power drive flex- 
ible shaft to transmit rotary power from a suspended or 


pedestal-mounted electric 
holds the finishing wheel. 
that permits the wheel to 


all points. 
* 


This is just one of hundreds of 


motor to the handpiece which 
This gives you a portable unit 
be readily manipulated to reach 


* * 


power drive and remote control 


problems to which S.S.White flexible 


cal 


and 


and their application. 
A copy is yours for 
the asking. 
Here's how one manufac- : E 
turer did it. Write today. fo 
% Trademark 


Reg. U. 8. Pat. Off. 


S.S.WHITE 


THE S. S. WHITE DENTAL MFG. CO. 


about flexible shafts 


shafts are the simple answer. That's 
why every engineer should be familiar 
with the range and scope of these 
useful ‘‘Metal Muscles'’ * for mechani- 


bodies. 
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(Continued from page 28) 
degree in civil engineering last year 
Gurcharan Singh, who is now doing ac 
vanced work here. Mr. N. S. Rao fror 
Madras has been here for more than 
year and a half and is working on h 
doctor’s degree in pure and applied sc 
ences. Mssrs. A. R. Kidwai from th 
United provinces and S. G. Bhedaka: 
who lives in the Central province, at 
both working here for their master 


Irrigation by manpower in India 


degree in chemistry. Also working 3 
the chemistry department on advance 
research in dyes, is Dr. Govindachar 
who received his doctorate from the Mz 
dras university in India. Mr. Bhaite 
charya of Bengal began his work 1 
chemistry at the University this seme: 
ter. A lonely figure doing post-graduat 
work in the agricultural agronomy d 
partment is Vishnu Pardah Singh, wh 
also comes from the United provinces. 

Most of the Indian contingent he: 
are stipendiary students financed by th 
government of India under the postwé 
planning, and of the group the majorit 
of students are working in engineerin 
subjects. All of them have had outstan¢ 
ing careers in universities and colleg 
in India and were required to pass 
searching interviewing board in order 1 
be eligible for scholarships. 

Messrs. Rao, Aziz and Rahaman ar 
as a result of high quality work typic 
of the group, members of the Phi Laml 
da Upsilon, Sigma Xi and Mu Sa 
societies, respectively. 

The Indian people want knowleds 
and independence. With the aid of me 
such as these they will attain their ol 
jective. 


A camera capable of taking 200,06 
photographs a second is being used | 
the National Committee for Aerona' 
tics to study engine knocks. 
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of difficulties encountered in the field 
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quality. 


The Thermoid line is a quality line. 
Remember Thermoid for BRAKE 
LININGS, FAN BELTS, CLUTCH 
FACINGS and RADIATOR HOSE. 
Remember, too, that Thermoid makes 
a complete line of belting, brake lin- 
ings and hose for industrial 


and oil field use. 
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by heating in a hydrogen atmosphere. 
The largest of these furnaces will be a 
Hayes Hydrogen Furnace capable of 
operation at temperatures as high as 
1400°C. The furnace is 10 ft. long and 
6 ft. high. It is complete in every detail, 
including automatic temperature con- 
trol, cooling equipment, and various 
safety features. 

The cleaning, and plating sections of 
the laboratory, to be housed in the next 
room, will contain the usual degreasing 
equipment and facilities for gold, silver, 
and copper plating. An adjacent room 
will house spray booths, and other cath- 
ode coating equipment plus the neces- 
sary analytical balances and microscopes 
needed for the study of oxide coated 
surfaces. 

Still another room will contain the 
specialized equipment required for the 
assembly of vacuum-tube parts, such as 
various types of spot and butt welders, 
are welding equipment, and high fre- 
quency heating units with hydrogen 
bottles for brazing of metal either in 
neutral or reducing atmospheres. Much 
of this brazing requires the use of spec- 
ial high melting point materials like the 
gold-copper eutectic. 

An excellently equipped glass work- 
ing room will contain the usual glass 
working lathes, a rubber-bonded, carbo- 


rundum cutting wheel with water-cool- 
ing jet, vertical sealing equipment, an- 
nealers, a polariscope, and a large, high 
frequency furnace which will be used 
for certain glass to metal sealing tech- 
niques. Uniquely designed jigs make 
possible machine operation of some of 


-Gene Robinson 


Induction heating unit for glass to 
to metal sealing 


the glass-blowing by using lathes fitted 
with both stocks mechanically active and 
synchronized. 

A conventional tube and circuit test- 
ing section and necessary office space 
will complete the laboratory. 


An introductory tour of the new lab- 
oratory, when completed, and_ inspec 
tion of its products will constitute a 
facinating and enlightening revelation 
of a present-day, electron - conscious 
world—a fine opportunity for the com- 
munications student to gain up-to-date 
experience under the guidance of altru- 
istic men. 


SOCIETIES... 


(Continued from page 9) 
ous aspects of tire manufacture and the 
placing of chemists and chemical engi- 
neers in the rubber industry. The lecture 
was supplemented with slides showing 
flow of material and equipment used in 
the manufacture of tires. 


Numerous activities are planned for 
the near future including the annual 
senior banquet, to be held sometime in 
May, and a social outing. At the ban- 
quet it is customary to present an award 
to the junior who has attained the high- 
est scholastic average in his freshman 
and sophomore years in chemical engi- 
neering. Vic O’Brien and George Ritz 

(Cointinued on page 34) 


THE ILLIN!] THEATRE 


GUILD 


Your Campus Theatre for 
Superb Productions 


Ww 


“JOAN OF LORRAINE” 


By Maxwell Anderson 


May 2, 3 and May 9, 10 
ww 


The Laboratory Theatre Production 


“THE TROJAN WOMAN” 


The Edith Hamilton Translation 


May 6 and 7 
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Conlin’s 


---on the Campus 


Ww 


we serve 


@ SANDWICHES 
FRESH ORANGE 


CUSTARD CREAM 


“direct from 
the freezer” 


at 614 E. John St.—C 
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or took sulfa pills’ Dae a OY Spe billiards ..... 


d 


1. American Hammered locomotive packing rings. 2. Roofing 
and waterproofing materials. 3. Pressure-treated highway guard 
posts. 4. Fast’s self-aligning couplings. 5. Plants for manufacture of 
coke. 6. Koppers HEX or Mothballs. 7. Chemicals for drugs and 
medicines. 8. Ingredients for plastics. Koppers makes all these 


products ...and many others which serve you every day. That’s why we 
call the Koppers trade-mark the symbol of a many-sided service. Wherever 
you see it, it means quality. Koppers Company, Inc., Pittsburgh 19, Pa, 
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you saw a Koppers product in use. 
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NERVE CENTER for RECORD PRODUCTION 


JOHNSON Automatic Mixing Plants Offer YOU... 


HIGH YARDAGE OUTPUT because... 


Concentric zoning groups 1 to 6 mixers 
around center for most direct material flow, 
eliminates segregation of aggregates, and 
allows steep bottom slopes in aggregate 
hoppers for fast charging time. Central lo- 
cation of Cement Compartment permits steep 
slopes in cement tank for fast flow and max- 
imum premixing action by introduction of 
cement into center of aggregate stream. 
Automatic Batcher Control features 2-step 
filling for fast and accurate weighing, in- 
stantaneous mix selection and fast auto- 
matic moisture compensation. 


QUALITY CONTROL because... 


Separote single-material Batcher units oper- 
ated from a master control board (see 
photo above) are used for cement, water 


and each size aggregate. 2-step fill insures 
accurate weighing because intermittent feed- 
ing at close of charging operation reduces 
possibility of overload. Moisture compen- 
sator automatically corrects Water Batch 
scale to compensate for water content of 
sand. Adjustable retard on each Batcher gives 
optional delay in introducing Batch into mix. 


ACCURATE PRODUCTION RECORDS 
because... 


Chart pens operate directly from scale mech- 
anism, record weight of each material on 
same sheet. Mixer consistency can also be 
shown. Electric counter records Batches dis- 
charged. Recorder also prints bars on chart 
paper, saving money and assuring accuracy 


of register. 


THE C. S. JOHNSON COMPANY 


Koehring Subsidiary 


Forthe ... 


BEST SERVICE 


CAMPUS BARBER 
SHOP 


812 S. Sixth St., Champaign 


Champaign, Illinois 


SOCIETIES... 


(Continued from page 32) 


head the program and social committees 
of these activities. 


M.LS. 


James Bechtold, a February graduate, 
was succeeded by Edward Sluetz as 
president and Lewayne Wall was elect- 
ed vice president of M.I.S. at the first 
meeting of this semester held on Feb- 
ruary 25. 

Professor Walker, head of the de- 
partment of mining and metallurgical 
engineering, welcomed the geology stu- 
dents who were attending their first 
meeting and then introduced Mr. Paul 
R. Nichols, Superintendent of Blast 
Furnaces, Wisconsin Steel company, and 
counselor to the M.I.S., the speaker 
for the evening. 

Mr. Nichols spoke briefly on the ad- 
vantages of membership in the A.I.M.E. 
and offered the Chicago chapter’s coop- 
eration and aid in planning programs, 
arranging to have well-known, informa- 
tive speakers at meetings, arranging field 
trips to industry, placing graduates in 
positions, and also in finding summer 
work for students. 

At the meeting held on March 26, 
Edward Hartshorn, assistant director of 
research at Western Catridge company 
of East Alton, Illinois, spoke on “Con- 
trol and Evaluation of Industrial Re- 
search.” 


A.S.M.E. 

On February 26 the following offi- 
cers were elected to serve for the current 
semester: John B. Mackey, chairman; 
Robert C. Kohncke, vice chairman; Ed 
Bader, secretary; Robert Kern, treas- 
urer; and Richard Love, vice treasurer. 

Professor J. A. Henry gave an inter- 
esting talk on “Quality Control” at the 
meeting of March 12, citing various 
cases of great savings to manufacturers 
who utilize the principle of quality 
control. 

“The Proposed New Mechanical En- 
gineering Curriculum” was discussed 


REMEMBER! 


Advertisements are 


meant for YOU! 
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yy Professor Parker at a meeting held 
yi April 9. The contents of the dis- 
sussion is of interest to all students in 
mechanical engineering and the curric- 
ilum itself will be published in a future 
ssue of the Technograph, for the bene- 
it of the students not present at the 
neeting. 

Members are reminded that the Stu- 
dent Branch Conference is to be at 
Purdue late in April. 

Meetings of the A.S.M.E. are held 
every other Wednesday, and it is hoped 
that a larger attendance will be achieved 
n the future. 


CHEM ENGINEERING LAB... 


(Continued form page 16) 
evaporators, dryers, filtration equipment, 
and units for the study of heat transfer 
and fluid flow. Two big stacks from 
the large furnaces will permit the han- 
dling of very large quantities of gases. 

Adjacent to the unit operations lab 
are the compressor and furnace rooms. 
Refrigeration machines and high capa- 
city air compressors developing pres- 
sures of 125 p.s.i. are located there. 
The furnace room has high temperature 
yas furnaces, electric resistance furnaces, 
and induction heating equipment. 

A new high pressure lab for research 
will be on the first floor. Equipment 
for doing such work as hydrogenating 
gases and coal at pressures from 3 to 
10,000 p.s.i. will be in this lab. A ma- 
chine for developing pressures up to 
10,000 atmospheres will be located in 
a pit and protected with barricades. 

A smaller unit process lab will ex- 
tend through two floors. It will contain 
equipment such as autoclaves, kettles, 
and distillation columns to be utilized 
in the development work carried on 
there. Both process labs will have a 
central, panel control board. 

Space will be provided for cooper- 
ative industrial development work, such 
as pilot plants and process control lab- 
oratories. The boiler water research 
room of the Engineering Experiment 
station will also be located in the new 
building. 


DINNERS — STEAKS 
SANDWICHES — CHOPS 


Corner Fifth and Green Streets 
Champaign — Dial 6-1643 
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Todd’s Restaurant 


Good Food and Quick Service 


for LONG-TIME, LOW-COST 


PROTECTION AGAINST | 


The U.S. Bureau of Standards, Circular #80, says, ”... 
by far the best” protective metallic coating for rust-proof- 
ing iron or steel is ZINC. Zinc, in the form of galvanizing, 
protects against rust in TWO WAYS: First, by simple 
coverage, with a sheath of rust-resistant metal . . . Second, 


COATING 


286. ug pat.O1¥, 


<S 


by electro-chemical action, or ‘sacrificial corrosion:’ That's 
why industry has long depended on ZINC to stop rust—cut 
costs—save materials. Heavy coatings pay—for the heavier 


The ‘Seal of Qual- the coating, the better the protection, the longer the service 
ity”, shown above, 


is the yardstick of 


economy in buying 

ssouedmee FREE BOOKLETS 

It signifies at least 

2 oz. of Zinc per WRITE TODAY for these valuable booklets: (1) Repair Manual on 
square foot! Galvanized Roofing & Siding (2) Facts About Galvanized Sheets 


(3) Use Metallic Zinc Paint to Protect Metal Surfaces (4) The 


life and the lower the cost. 


Zinc Industry —Mine to Market. 


FOR DELICIOUS FOOD 


visit the 


Urbana Lincoln Hotel 
209 S. Broadway—U .. . 5281 


Recommended by Duncan Hines 


LUMBER TREATMENT ... 


(Continued from page 8) 
tains 314% lbs. of creosote has a protective 


shell about .31 in. thick. A 4-in. post 
of the same length also containing 3% 
lbs. of creosote will have a protective 
shell of .5 in. or about two-thirds more. 

Ficure 1 shows the specific absorp- 
tion for the different methods of appli- 
cation, and clearly shows that the 
double-tank method produces a greater 
quantity of absorption than any of the 
others. It might appear that the time 
required for the double-tank method in 
comparison to the others would make 
it less desirable, however the fact that 
a much larger percentage of the posts 
treated by the double-tank method were 
found in good condition after twenty 
years more than offsets this disadvan- 
tage. In fact, even when the total time 
in solution is the same as the time used 
in the steeping method, the double-tank 
process still produces a higher amount 
of absorption. 

After examining the specimens, it was 
found that the incised posts lasted longer 
than the non-incised posts and that the 
double-tank method of application is de- 
cidedly the best. Even for non-incised 
posts the use of this method, with at 
least a 4 hr. treatment, showed that 
after 20 years every post was service- 
able. TAs e I is an abridged table taken 

(Continued on page 38) 
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Sounds of Preservative per Cuft of Wood 
N 4 2% ® 


9 


JApplicolion 


Brushing 


CAMBRIDGE 


RESEARCH 
MODEL 


LABORATORY 
MODEL 


The three models illustrated above 
important advantages. 


incorporate 
All are AC line-operated .. . 


INDUSTRIAL 
MODEL 


pH METERS 


line-operated — accurate! 


and 
no battery 


many new 


nuisance. Laboratory and Research models use electron-ray tube for 


precise null-point indication. 
instrument, ruggedly built for plant use. 


Industrial model is a dircct-reading 


Accuracy: Research .02 pH, Laboratory .05 pH, Industrial .10 pH. Other 
line-operated Cambridge pH equipment includes single- and multi- 


point indicators and recorders. 


Send for bulletin 9I0-MR. 


CAMBRIDGE INSTRUMENT COMPANY, INC. 


3756 Grand Central Terminal, New York 17, N. Y. 


Pioneer Manufacturers 


PRECISION 
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of 


INSTRUMENTS 


OVERGARD’S 


America’s most famous 
Campus Store 


The Home of 


HART, SCHAFFNER & MARX 


621 E. Green St., Champaign 


SMART ENGINEERS USE 


the 


LAUNDRY DEPOT 


808 S. Sixth St. 


Laundry Service and Dry Cleaning 
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Flexible GAS Speeds 


RCA TELEVISION 


Tube Production 


Direct Gas-flame anneal- 
ing of 100-KW transmit- 
ting tube which is ro- 
tated during process. 


RCA Television Repro- 
ducing Tubes leaving 
continuous Gas-fired 
radiant tube lehr for an- 
nealing. 


Shaped Gas-flames at 
controlled temperatures 
are directed to exact areas 
of the tube stem as it is 
formed, on indexing-head 
press, to hold the tube 


N the manufacture of television transmitting and 
elements. 


receiving tubes the productive flames of GAS 
demonstrate the full scope of their flexibility and 
controllability. 


Production engineers and equipment designers at 
RCA tube plant in Lancaster, Pennsylvania, have 
utilized GAS as a production-line tool throughout 
the vast, modern plant devoted to electron tube 


manufacturing. 


With shaped-flames, radiant-tube Iehrs, direc A MIERICAN GAS ASSOCIATION 


annealing flames—with a wide range of accurately 
420 LEXINGTON AVENUE, NEW YORK 17, N. Y. 


iS. 
THE TRENO LS, us S 
FOR ALL 


INDUSTRIAL HEATING 


controlled temperatures—with burners of all types 
assembled as integral elements of continuous 


MORE AND MORE... 


process machinery, RCA productioneers have taken 
full advantage of the universal adaptability of GAS 
and modern Gas Burning Equipment. 


GAS and modern Gas Equipment are making major 
contributions to increased production in heating 
and heat treating operations throughout industry. 
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LUMBER TREATMENT... 
(Continued from page 36) 


“from Mr. King’s report and shows the 
relative effectiveness of the different 
methods of treatment by indicating the 
condition of the non-incised posts at 
the end of 20 years. Tarsve II is a 
similar record for the incised posts. 

Mr. King has summed up his find- 
ings as follows, “Naturally, the steep- 
ing processes are more effective than 
the more superficial ones in causing the 
preservative to enter the wood. General- 
ly, the longer the period of immersion 
the greater will be the amount of pre- 
servative absorbed by the wood; al- 
though, to be sure, the rate of penetra- 
tion will not be directly proportional to 
the time. 

“Practically all of the incised timbers 
given some kind of immersion treat- 
ment were sound at the end of the 20- 
year period. Of course, these timbers 
were not subjected to any of the me- 
chanically destructive agencies that in- 
jure the surface of the posts and poles 
in some classes of service, but this only 
serves to emphasize the importance of 
the idea that the treated surfaces should 
have all of the protection that it is pos- 
sible to give them. As soon as the pre- 
servative shell surrounding the timber 
is broken, much of the effectiveness of 
the treatment is lost. 


“The effect of the incisions was, in 
general, to increase the absorption of 
the preservative oil, but as the periods 
of absorption become longer—even in 
the longest cases of immersion—the ad- 
ditional amount of absorption and _ its 
uniformity of penetration around the 
surface would undoubtedly justify the 
extra expense of making the incisions 
in the case of poles where replacements 
would involve serious outlay and diffi- 
cult construction. 


“Tt should be emphasized again that 
the advantage of the incisions is to give 
not only a fairly deep penetration but 
also, what is more important, a uniform 
protective shell around the periphery of 
the post or pole.” 


“FIX-IT MEN... 
(Continued from page 18) 


veloped a device for generating elliptical 
approach nozzles on a lathe without the 
aid of a template or complicated meas- 
urements, and at present he is making 
special equipment for the College of 
Medicine in Chicago. Before coming to 
the University, he, too, served a four- 
year machinist apprenticeship in the Big 
Four shops. He has a son who is a 
junior here in mechanical engineering 
and another son in the navy. From 1942 
to 1945 he was an employee representa- 


tive on the University’s civil service 
committee, and now several evenings a 
week are taken up by the many organ- 
izations of which Mr. Oehmke is an 
active member. 

W. Hayden Smith started at the Uni- 
versity in 1931 and came to the M. E, 
laboratory in 1934. Previously, after 
serving an apprenticeship in the Chi- 
cago and Eastern Illinois railroad shops, 
he worked for several railroads and the 
Inland Steel company. He has a daugh- 
ter in high school and a son in junior 
high school. A great deal of his spare 
time is spent in his basement shop, where 
he has turned out many fine articles ot 
furniture including a walnut, tilt-top 
card table. At present he has three chairs 
completed to a Duncan Phyfe dining 
room set of walnut. 


Although the glow of a successful 
experiment does not shine directly upon 
these men, its success is due in no small 
part to their competence. The machines 
in the mechanical engineering laboratory 
are cast iron and steel monuments to 
their labor and ability. 


Electric Drive in Manitoba 
Manitoba power suppliers are press- 
ing a ten-year project calling for electri- 
fication of 53,000 of the province's 
58,000 farms. 


Ws. of skaters 
The Hershey (Pa.) Arena scats 
7,000, Uses Frick Refrigeration. 


Gs 


EEE, 


A they're also 


Ice-making 
Equipment. 


SS 


500 Miles North of 


Two Rinks, 


Toronto, Both Use Frick Refrig. 
+ WAYNESBORO, PENNA. 
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Star of the movie "Ice Capades 
of 1941", and now head of a troupe 
appearing in 
hotels, Miss Lewis uses a portable 
ice rink built by the Gartner Re- 
frigeration Co., Frick Distributors at 
Minneapolis. @ And when she skates 
on permanent rinks, the chances are 
operated with Frick 
Refrigeration—more than half of all 
those on this Continent are! @ If 
you want dependability with econ- 
omy, insist on Frick Refrigerating, 
and Air 


leading 


Conditioning cC 


Compliments of 


ILLINO| 
POWE 


COMPANY 


41 E. University Ave. 


HAMPAIGN, ILLINOIS 
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_ Plastics where plastics belong 
| for resistance to wear and moisture 


x 


inte HIGH DIELECTRIC 


ee STRENGTH 


LOW MOISTURE ABSORPTION 


ZA CORROSION RESISTANCE 
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} ‘ ‘ STABLE OVER 4 : 
) $ ADE TEMPERATURE RANG 


2c TENSILE STRENGTH 


= FLEXURAL STRENGTH 


“many MORE pROPERTIES—COMBINED : 
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Synthane where Synthane belongs 


ERE’S Synthane (our type of laminated plastics) at work 
H in the water pump of a popular car, where resistance to 
wear and moisture are important. 

This seal washer is lapped to fit precisely, seals watertight 


-the inroads of en- 


without packing, resists—mile after mile 
gine cooling water. It’s an appropriate job for moisture-resistant 
Synthane, a good example of using plastics where plastics be- 
long. Synthane has many other unusual mechanical, electrical, 
physical and chemical properties. It is light (72 the weight of 
aluminum), dense, strong, resists heat, impact, corrosion, is a 
good electrical insulator, and easily machined. It is a practicable 
material for a limitless number of applications. Synthane Cor- 


poration (Key Address) Oaks, Pennsylvania. 


SYNTHANE| 


sh 


Last night I held a lovely hand, 

A hand so soft and neat, 

I thought my heart would burst with 
joy, 

So wildly did it beat. 

No other hand unto my heart 

Could greater solace bring 

Than the dear hand I held last night 


—four aces and a king. 


A wise man is he who has sense 
enough to cast his lot with a woman 
who has money enough to build a house 
on it. 

They tell some sweet ones about ex- 
President Hoover, particularly one 
about a visit to ex-President Coolidge’s 
farm. They discussed matters of state 
policy for hours, without coming to any 
agreement. Finally they walked out of 
the house together, and Hoover stopped 
to count the cows in one of the fenced- 
off fields. “Forty-four,” he announced, 
“and I suppose if you get a bull in 
amongst them tonight you'd pretty soon 
have forty-four more.” “I don’t know,” 
drawled Coolidge, “but I would have 
forty-four contented cows.” 

Prof: If, in going down this incline, 
I gain four feet per second, what will 
be the condition after twenty-five sec- 
onds? 

Third Seat Back: You'll be a centi- 
pede. 

* # % 

He had been brought into court for 
beating up his wife. On hearing all of 
the evidence the judge pronounced him 
guilty. “And,” added the judge, “TI fine 
you $110. The next time you think of 
beating your wife you'll remember that 
it may be expensive.” 

“T can understand the $100,” said 
the poor fellow, “but what’s the $10 
for?’ 

“That,” said the judge solemnly, “‘is 
the amusement tax.” 


Have you heard about the Scotchman 
who took his wife, about to have a baby, 
into the country because he had heard 
that they had Rural Free Delivery? 


* %* * 


At a ship’s concert one night a ma- 
gician was entertaining the passengers. 
Perched on the chandelier was a parrot. 
The magician first made a rabbit disap- 
pear. Then he made a girl disappear. 
The parrot looked on in awe and ex- 
claimed, ‘Amazing!’ Suddenly there 
was an explosion and the ship went un- 
der. The magician was floating along on 
a piece of wreckage when the parrot 
flew up and said, ““That’s a pretty good 
trick. No kidding, Bud, what did you 
do with the ship?” 


“So you bought a home in the coun- 
try te 
“Yes. Five rooms and a path.” 


The hen is immortal. Her son never 
sets. 


Crossword Answer 
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Student: Why didn’t I make 100 on 
my history exam? 

Prof: Do you remember the question: 
‘Why did the pioneers go into the wild- 
erness ?” 

Student: Yes. 

Prof: Well, your answer, while very 
interesting, was incorrect. 


“Did you have your radio on last 
night ?” 

“Yes? 

“How did it fit?” 

The husband who knows where his 
wife keeps her nickels has nothing on 
the husband who knows where the 
maid’s quarters are. : 


IT HAPPENED IN MEMPHS 

An engineering firm was rebuilding 
an old building in the downtown dis- 
trict. They had put up the usual 12 
foot false board front. However, they 
had eased the public’s anxiety by doing 
the following: Small glass windows 
were placed in the fence at various 


levels and appropriately labeled “fer 
sidewalk engineers only,’ “big uns,” 


“little uns,” and “dogs and cats.” 


Woolsey, do you realize that a new semester is virtually 
clutching at our throats? 
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